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Description 

Technical Field 

5 [0001] The present invention relates to novel IH-imldazopyridlne derivatives or salts thereof which have a potent 
Inhibitory action against production of tumor necrotizing factor (TNF) or interleukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g„ hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like. 

13 

Background Art 

[0002] Some compounds having 1 H-imidazoquinoltne structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11, p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-imi- 

20 dazo[4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl-1H-imidazo[4,5-c]qulnollne-4-amine (general name: Imiquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 1 901 09) discloses 1 -(2-diethylamlnoethyl)-1 H-lmidazo[4,5<]qui- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imldazopyridine derivatives as those 
according to the present invention have never been known so far. 

23 [0003] Moreover, the aforementioned imiquimod has been known to have an Inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the tike, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imldazopyridine derivatives or 1 H-lmidazoqulnollne derivatives having an inhibitory action 
against production of TNF or IL-1, which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

Disclosure of the Invention 

[0004] An object of the present invention Is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
35 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-lmldazopyridlne derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



43 




so wherein R 1 represents hydrogen atom, hydroxyl group, an alky! group which may have one or more substttuents, a 
cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substituents; R 2 represents hydrogen atom, an alkyi group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substituents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocycilc or heterocyclic ring which may be substituted wtth one or 

33 more alkyl groups, alkoxyl groups, or halogen atoms; represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
piperidlno group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyl group, 
benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an alkanesulfonyl group, a benzenesulfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 
thiophene ring, or the salts thereof. < 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (0 or (ll), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronic Inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune Intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeltls (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (II) , or a pharmacologically acceptable sait thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (I I) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substttuents as 
R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and It should be 
understood that any compounds having as R* a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R\ R 2 or R* 
Include, for example, methyl group, ethyl group, n-propyi group, Isopropyl group, n-butyi group, isobutyi group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[001 3] Examples of the cydoalkyl group represented by R 1 Include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyi group, cyclohexyi group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
Include, for example, phenyl group, 2-pyrldyl group, 3-pyridyl group, 4-pyrldyl group, 3-pyridazlnyl group, 4-pyridazinyl 
group, 2-pyrimidinyl group, 4-pyrimidinyl group, 5-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thienyl group, 3-thlenyl group, 1-pyrrolyl group, 2-pyrrolyl group, 3-pyrrolyi group, 1-imldazolyl group, 2-imidazolyl 
group, 4-imidazolyl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group, 
4-oxazolyl group, 3-iaoxazolyl group, 4-lsoxazolyl group, 5-lsoxazolyl group, 2-thiazolyl group, 4-thiazolyl group, 5-thi- 
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azolyl group, 3-isothiazoryl group, 4-lsothiazolyl group, 5-isothiazolyl group, 1 ,2,3-triazoM -yl group, 1 ,2,3«triazol-4-yl 
group, 1,2,3-triazol-S-yl group, 1,2,4-triazoM-yl group, 1 f 2,4^riazol-3-y1 group, 1 ,2,4-triazol-5-yl group, 1-tetrazolyl 
group! 5-tetrazolyl group, 1 ,2,5-thiadiazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like 
[0014] Examples of the halogen atom represented by R 2 include, for example, fluorine atom, chlorine atom, bromine 

5 atom, and iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R2 include, for example, amino group, methylamino group, ethylamino group, n-propylamlno group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyciopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridylamlno group, 4-pyrldylmethylamino group, benzylamino group, p- 
methoxybenzylamino group, dibenzylamlno group and the like. Examples of the cyclic amino group represented by R 2 

10 include, for example, 1-aziridinyl group, 1-azetidinyl group, 1-pyrrolidinyl group, piperidino group, 1-piperazinyl group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-1 ,4-diazepin-1-yl group, morphollno group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 

w ring, cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thiazole ring, oxazole 
ring! azepine ring and the like. Examples of the alkyl group which may be substituted on the homocyclic or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, 
sec-butyl group, tert-buty! group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 

20 n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and Iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different 

23 [0016] In the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples Include 1 -aziridlnyl group, 2-aziridinyl group, 1 -azetldlnyl group, 2-azetldlnyi group, 3-azetidinyl group, 1 -pyr- 
rolidinyl group, 2-pyrrolidinyl group, 3-pyrrolidinyl group, pyrazolidlnyl group, imidazolldlnyl group, piperidino group, 

30 2-piperidyl group, 3-piperidyi group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyi group, hexahydro-1 H-azepin- 
1-yl group, hexahydro-1 H-azepin-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1,4-diazepin-1-yl group, hexahydro-1 H-1 ,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-yl group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morphoiinyl group, 3-morpholinyl group, morpholino group, 2-thiomorphollnyl 
group, 3-thlomorphollny! group, 4-thlomorphollnyl group, 3-lsoxazolldlnyl group, 3-isothlazolidinyl group, 1 ,2,3-triazo- 

35 lidin-4-yl group, 1 ^-trlazolldln-S-yl group, 1 ^.S-thladlazolln-S-yl group and the like, and preferred groupa Include, for 
example, 3-piperidyl group, 4-piperidyl group. 1 -piperazinyl group, 2-plperazinyl group, 3-pyrrolldinyl group, 2-azetldinyl 
group, 3-azetidinyl group, 2-morphollny! group, 2-thlomorphollnyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that Is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 

40 valeryl group, isovaleryl group, plvaloyl group, fluoroacetyl group, difluoroacetyl group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the alkoxycarbonyl group represent- 
ed by R 4 include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbony! 
group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl group and the like. Examples of the thlocarbamoyl group which 

45 may be substituted that is represented by R 4 include, for example, thiocarbamoyl group, methylthiocarbamoyi group, 
ethylthiocarbamoyi group, n-propylthlocarbamoyl group, isopropylthlocarbamoyl group, n-butylthiocarbamoyl group, 
isobutylthlocarbamoyl group, sec-butylthlocarbamoyl group, tert-butylthlocarbamoyl group and the like. Examples of 
the alkanesulfonyl group represented by R 4 include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesuifonyl group and the like. 

so [0018] In the present specification, with respect to the substituting/binding position of the terms the aryl group - , the 
homocyclic or heterocyclic ring - and "saturated nitrogen -containing heterocyclic group - , the terms herein used encom- 
pass any groups In their meanings which may substitute/bind at any position on a substitutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

53 [0019] In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substitutents," the substltuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substltuent are not particularly limited, 
and when two or more substituents exist, they may be the same or different Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy! group; allcyl groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group. Isobutyl group, sec-butyl group, tert-butyl group n-pentyl group ^bo- 
oenT g r p . neopentyTgroup and n-hexyl group; trtfluoromethyl group; a,yl groups such as phenyl group, naphthyl 
croup and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 
5 nS^ group jsobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as Phenoxy group; 
Smino groups which may be substituted such as amino group, methylamino group, ethylamlno group, n-propylamlno 
group isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cydohexy- 
lamino group, dimethylamino group, dlethylamlno group, anlllno group, pyridylamlno group, benzylamino group, diben- 
zvlamlno group, acetylamlno group, trtfluoroacetylamino group, tert-butoxycarbonylamino group, benzyloxycaroo- 
10 nlaminogroupbenzhydryla/ninogroup.an^ 

group propionyl group, n-butyryl group, isobutyryl group, valeryl group, Isovaleryl group, pwaloyl group, fluoroacetyl 
group dlfluoroacetyl group, trtfluoroacetyl group, chloroacetyl group, dlchloroacetyl group, and trtchloroaeetyl group; 
alkoxycarbonyl groups such as methoxycerbonyl group, ethoxycaroonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group tert^utoxycaroonyl 
is Troup, n-pentyloxycarbonyl group, and n-hexyloxycaroonyl group; benzyloxycarbonyl group; carbamoyl group; a l ky - 
caroamoyl groups such as methylcarbamoyl group, ethylcarbamoyl group, n-propylcaroamoyt group, «opropylcar- 
bamoyl group, n-butytearbamoyl group, isobutylcaroamoyl group, sec-butylcarbamoyl group, and ert-butylcarbamoyl 

^iocaroamo^group;a.ky.mlc<arbamoylg 
n-propylthiocarbamoyi group, isopropylthiocarbamoy. group, n-buty.th.ocarbamoy. grou* J 80 ^^*^ 
group Jsec-butytthiocarbamoylgroup.andtert-butylthlocaroamoyl group; amidino group; all^lmlogroupss^ as medv 
vlthlo group: alkanesulflnyl groups such as methanesultlnyl group; alkanesulfonyl groups such as methanesulfonyl 
group ethanesulfonyt group, n-propanesulfonyl group, and n-butanesulfonyl group; aiylsulfonyt groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesulfonyt group; aralkyl groups such as 
benzyl group, naphthyl group, pyrldylmethyl group, turfuryl group, and triphenylmethyl group; nitro group; cyano group; 
sultamoyl group; oxo group; hydroxylmlno group; alkoxylmlno groups such as methoxylmino group, ethoxylmlno group, 
n-oropoxyimino group, and Isopropoxyimino group; ethylenedloxy group and the like. 

ra»£ The compounds represented by the aforementioned general formulas (I) and (10 of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or froe bases can be generated from 

SmTSmdes of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
he aforementioned general formulas (0 end (II) of the present Invention Indude add-additlon ^Its, for ex^ple sate 
with mineral acids such as hydrochloric acid, hydrobromlc acid, hydroiodic acid, nitric acid, sulfuncacid, and phosphoric 
acid; and sate with oroanic acids such as acetic acid, propionic acid, butyric acid, formic acid, valenc aad. male*: acid, 
tumeric acid, citric acid, oxalic acid, malic acid, succinic acid, lactic acid, met nan LJ^SS'S 
benzenesulfonlc acid, p-toluenesulfonlc add. mandellc add, 10<amphorsulfonic add, tartaric add. stearic add. glu- 
conic acid, nicotinic acid, trlfluoroacetic acid, and benzoic add. 

f00221 Among the compounds represented by the aforementioned general formulas (I) and (II) of the present inven- 
tion optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds end mlx- 

i^^^sa^— ^ 

o the present invention can exist as any crystalline form depending on manufactunng mttMji or m*> as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 

pa? ' Pre! ^compounds of the present Invention Include, for example, the following compounds and salts there- 
43 of; however, the present invention la not limited to these examples: 

(1 ) 4-chloro-1 -p-(4-plperldyl)ethyl]-1 H-imldazo{4,5-c]qulnollne; 

(2) 4,8-dlchloro-1 -(2-(4-plperidy()ethyQ-1 H-lm!dazo(4,5-c]qu!nollne; 

(3) 4<hloro-8-methyl-H2H4-plporidyl)ethyq-1 H-imWazo[4,5-clquinollne; 
so (4) 4-chloro-8-methoxy-1 -{2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-c]qulnoline; 

(5) 4<hloro-2-phenyl-1-{2 -(4iDlperidyl)emyll-1H-imidazo[4.5-c]quinollne; 

(6) 4 8-dichloro-2i)henyl-H2-(4-piperidyl)ethyl]-1H-imidazo(4,5-clquinoline: 

(7) 4<hloro-8-methyl-2-phenyl-1-[2-{4-piperidy0ethyfl-1H-imidazo[4.S -c)qulnollne; 

(8) 4-chloro-B-methoxy-2-phenyl-1 -[2-(4-plperidyl)ethyn-1 H-lmldazo(4,5-c]qulnollne; 
S3 (9) 4-chloro-1 -{2-(4-piperidv0ethyl]-2-trifluoromethyl-1 H-imidazo[4,5-clquinoline; 

(10) 4 8-dtehloro-H2-(4-piperldy0ethyl]-2 .tnfluoromethyl-1H-lmldazo(4,5-clqulnollne; 

(1 1 ) 4<hloro-8-methyl-1 -[2-(4-pipertdyl)ethyl|-2-trifluoromethyl-1 H-imidazo[4,5-c]qulnollne; 

(1 2) 4-chloro-8-methoxy-1 -(2-(4-piperidyl)ethyl]-2-trifluoromethyH H.imidazo[4,S-c]qulnoline; 
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(13) 4-chloro-2-(4-methylphenyl)-1 -{2-(4-plperidyl)ethyl]-i H-imldazo^.S-cJquinollne; 

(14) 4^h!oro-2-(4™thoxyphenyi)«1 -(2-(4-piperidyl)ethyl]-l H-imldazo[4,5-c]quinollne; 

(15) 4-chloro-2-(4-fluorophenyl)-1 -[2-(4-plperidyl)ethylH H-imidazo^S-clquinollne; 

(16) 4<hloro-1-[2 -(4-pipericyi)emyl]-2-^^ 

(17) 4-chloro-2-(2-furyl)-1 -{2-(4-plperfdyl)ethyl]-1 H-lmidazo[4,5-clqulnollne; 

(18) 4-chloro-1 -{2-(4-plpGrldyl)ethyl]-2-(2-thlenyl)-1 H-imldazo[4,5-c]quinoline; 

(19) 4^hloro-2-(2Hmidazolyl).H2-(4-piperidy0ethyll-1 H-lmidazo[4,5<]quinoline; 

(20) 4-chloro-1 -[2-(4i)iperidyl)ethyl]-2-{2-thlazolyl)-1 H-imldazo[4,5-c]qulnoline; 

(21 ) 4-chloro-2-{5-methyl-2-thlenyl)-1 -{2-(4-plperidyl)ethyl]-1 H-imldazo(4,5-c]quinoline; 

(22) 4-chloro-1 -[2-(4i)iperidyl)ethylJ-2-(2-pyrrolyl)-1 H-imidazo[4,5<]quinoline; 

(23) 4-methyl-2-phenyl-1-[2 -(4-piperidyl)ethyl]-1H-imidazo[4,5-c]quinoline; 

(24) 2-(4-fluorophenyl)-4-methyM -{2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]qulnol!ne; 

(25) 4-methyM -C2-(4-piperidy0ethyq-2-(4-tiifluoromethylphenyl)-1 H-imidazo[4,5-c]qulnollne; 

(26) 2-(2-f ury1)-4-methyl-1 -[2-(4i>iperidyl)ethyll-1 H-lmidazo[4 f 5-c]quinoline; 

(27) 4-methyl-1 -[2-(4-piperidy0ethy!]-2-(2-thlenyl)-1 H-lmidazo[4,5-c]quinoline; 

(28) 2-(2-imidazolyO^-methyl-H2^ 

(29) 4-methyM -C2.(4-piperidy0ethyl]-2.{2-thiazolyI).1 H-imidazo[4,5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinollne; 

(31 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(32) 4-methyM -{2-(4-piporidyl)ethyl]-2-(2-pyrrolyl)-1 imidazofrS-clquinoline; 

(33) 4-methyl-2-(1 -methyl-2-pyrrolyl)-1 -{2-(4-plperidyl)ethylH H-imidazo[4,5-c]qulnollne; 

(34) 4^hloro-6,7,8 t 9-tetrahydro-2-phenyl-1 -£2-(4-plporidyl)ettiyl>1 H-irrtdazo[4,5-c]qulnollne; 

(35) 4-chloro*,7-dihydro-2-phenyM-{2-<4^ 

(36) 4-chloro-2-phenyM -[2-<4-plperidyl)ethyl]-1 H-imidazotS^thleno-p^-bJpyridine; 

(37) ^hloro^-phenyi-l-p-ta-piperidyOethyO-IH-lmldaio^.S-clquinollne; 

(38) 4-chloro-1 -[2-(2-morohollnyl)ethyll-2-phenyM H-imldazorAS-cJqulnoline; 

(39) 4-chloro-2-phenyl-1 -{2-(1 -plperazlnyr)ethyl]-1 H-lmldazo[4,5-c]qulnollne; 

(40) 4,6,7,8,9-pentachloro-2-ethoxymethyM -{2-(4-mlomorphollnyl)ethyl]-1 H-imldazo[4,5-c]quinoline; 

(41 ) 4-chloro-6,7,8,9-tetrahydro-2-hydroxymethy|.1 ^2-(1 -piperazinyl)ethyl]-1 H-imidazofS^-dlcycloheptalbJpyrid- 
ine; and 

(42) 4-chloro-2-{3-methyl-2-thleny0-1 K2-(4i>lpertdyl)ethyl]-1 H-imldazo[4,5-c]quinoline. 

[0025] The novel 1H-imidazopyridine derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present Invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present Invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No Hel 
3-206078/1 991 or Tetrahedron, Vol. 51 , p. 581 3 (1 995): 
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R 1 ( CH l)»K 



wherein R« represents hydroxyl group or an alkyl group; R 6 represents chlorine atom or an alkyl group; R r has the 
same meaning aa that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 

those defined above. # . 

[0027] ^ Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid In the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0*C to 200 # C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react wtth an appropriate chlorinating agent, for exampje, phosphorus oxychloride, thlonyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200 a C. 

[00291 In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) wtth the compound of the general formula (V) in a solvent such as N.N-dimethyrformamide 
and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -1 0 # C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nrtro group in he 
compound of the general formula (VII) according to an appropriate reducing method, for example catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dlum borohydride; reduction using Iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from <TC to the reflux temperature of the solvent 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) wtth a compound represented by the following general formula (XI), (XII) or (XIII): 



R 1 'C(0R) 3 



(XI) 



33 



R 1 COX 



(XH) 
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(R 1 CO) 2 0 



(XIII) 



wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
R 1 {except for hydroxyl group), 

in the presence or absence of a basic catalyst such as triethyiamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonfc acid, in the presence or absence of a solvent such as N.N-dimethylformamide, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0 # C to 200*0. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 

R 1 *CHO (XIV) 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), In the presence of2,3-dichloro- 
5 ( 6-dicyano-1 f 4-benzoquinone in a solvent such as acetonitrile, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general fqrmula (VIII) with a compound represented by the following 
general formula (XV): 



R V COOH (XV) 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric add and sulfuric add, In the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200 # C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlorination 
in Step 8. 

[0035] The chlorination is carried out by protecting the compound of the general formula (X), If desired, at the nitrogen 
atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as aikanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychioride, thionyl chloride, phosgene, oxalyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0*C 
to 200°C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R 6 Is chlorine atom, 

[0036] In the second synthetic method of the compounds of the present invention, the compound of the general 
formula (XVI): 




wherein R 3 R* m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with trlphosgene in the pres- 
ence of a base such as triethyiamine and potassium carbonate in a solvent such as 1 ,2-dtehloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N.N-dlmethylformamWe and toluene at a temperature ranging from O'C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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10 

wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R 6 , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
13 group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
so like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzoic acid, osmium tetraoxide, ruthenium tetraoxlde or the like, In a solvent such as tetrahy- 
drofuran, 1,4-dloxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0*C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present Invention, the compound of the general formula 
*5 (|) wherein R 2 Is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0°C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
so metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dlmethylforma- 
mide, 1 ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or Iodine atom and R 1 is R 1 ' can be obtained by allowing a compound 

& which Is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R 1 is R v or 
wherein R 2 is hydroxyl group and R 1 is R 1 ' with trifluoromethaneautfonic anhydride, methanesurfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium iodide, sodium iodide, etc.) in an aprotlc solvent such as dimethy (sulfoxide, N, 
N-dimethylformamide, and aceto nitrite in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonium bromide, hexadecy Itributylphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (CH^) m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH a)m 9 rou P» t0 deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
50 or absence of a cation scavenger such as anisoie and thioanlsole in a solvent. Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dirnethylformamide, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic acid, methanesutfonic acid, p-toluenesulfonta acid, formic acid, 
55 acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent 
[0043] The catalytic reduction can be earned out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, PearimarVs reagent in water, an alcohol such' as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 

5 [0044J ,n the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dlmethylformamide and toluene at a temperature ranging from 0*C to 200*C. 

10 [0045] In the eighth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylformamide and toluene at a temper- 
ature ranging from 0°C to 200*C. 

13 [0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (i) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1 ,2-dlchIroethane, N,N-dlmethylformamide, 1 ,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0*C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method ofthe compounds of the present invention, thecompound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (1) wherein R 2 is 
55 benzylamino group, dibenzylamino group, or p-methoxybenzyiamino group, which is obtained In the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 Is p-methoxybenzytamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peertman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an add such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyciohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesuifonic add in a solvent such 
as alcohols including methanol and ethanol, methylene chloride, 1,2-dlchloroethane, 1,4-dioxane, tetrahydrofuran, 

35 toluene, and N,N-dlmethytformamide In the presence or absence of a cation scavenger such as anisole and thloanlsote 
at a temperature ranging from 0 # C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (1) wherein R 3 is a saturated nitrogen-containing heterocydlc group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 

*o rocydic group which is substituted with ethylenedioxy group, with an acid such as hydrochloric add, an ethyl acetate 
solution of hydrogen chloride, an ethanol ic solution of hydrogen chloride, sulfuric add, hydrabromic acid, trifluoroacetic 
acid, p-toluenesutfonlc acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1 ,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N.N-dlmethylformamlde, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200 a C. 

43 [0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (t) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxy imlno 
group or an alkoxyimlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 is a 
saturated nitrogen-containing heterocydlc group which Is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 

50 

R 7 -0-NH 2 (XVIII) 

wherein R 7 represents hydrogen atom or an alkyl group, 
55 In the presence or absence of a base such as triethylamine, dlisopropylethyiamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate In a solvent such as alcohols including methanol, ethanol 
and n-propanol, N,N-dimethyifoimamide, 1 ,4-dloxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. ^ , 

r00511 In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R* Is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an acid such as hydrochloric acid and acetic acid In an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent . 
[00521 In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I), wherein R 3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (Crij)™ group, can be obtained by reacting an appropnate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CHi) m group 
[0053] The reaction can be carried out in the presence or absence of e solvent such as N.N-dlmethylformamide. 
methylene chloride, tetrahydrofuran. toluene, pyridine, nitrobenzene, 1,2-dlchloroethane, 1 ,4-dloxane, methanol, eth- 
anol. n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyi- 
amirie and potassium carbonate at a temperature ranging from 0»C to 200 , C. 

[00541 Examples of the appropriate reagent include, for example, alkyl halldes, triphenylmethyt chloride, benzyl chlo- 
ride benzhydryl chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, dMert-butyl dlcarbonate, sodium cyanate. alkyl 
isocy'anates sodium thiocyanate. alkyl isothiocysnates, 1H-pyrazole-1-carboxamidine, methanesulfonyl chlonde, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes. thiourethanes. alkylth- 
lourethanes and the like. 

[00551 In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzylo'xycarbonyl group on the nitrogen atom which is not bound to the adjacent (CHj),,, group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH<$ m group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate In the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from 0*C to 200*C. 

[00561 Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in. for example. Journal of Medicinal Chemistry. Vol. 16. p. 726 (1975); Vol. 33, p 1880 (1OT0); and' VoL 
40 p 1779 (1997)- International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepered according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examplee. 

[00571 The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyrfdlne derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations in the 
forms of capsules, tablets, fine granules, granulee, powders, syrups, dry syrups and the like, or ae parenteral prepa- 
rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal prepare ions 
inhalations and the like. These formulations can be manufactured according to conventional methods by addttlon of 
pharmacologically and pharmaceutically acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as exclplenta such as lactose. D-mannitol. corn starch, and crystalline 
cellulose; disintegrators such as carboxymethylcelluloseandcarboxymethylcellulosecalclum: binders such as hydrox- 
ypropylcellulose. hydroxypropylmethyteellulose. and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such aa hydroxypropylmethylcellulose. sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard tat and the like. In injections, or eye or ear drops and the like, pharmaceutical Ingredients may be used 
such as solublllzers or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
acids or bases; tootonteitles such aa sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogola. glycerin, and cotton cloth. _ K ...„_ 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0 1 to 1,000 mg in oral administration, and from about 0.01 to 500 mg In parenteral administration for an adult, 
which may depend on the symptoms of the patient. The aforementioned dose can be administerec ' « day °r 
several times a day as divided portions. However. It Is desirable that the aforementioned dosemay suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the ege 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples However, 
the scope of the present invention is not limited to these examples. 
5 [0060] The abbreviations in the tables have the following meanings: Ph ( phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesulfonyl; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

10 Ethyl N-triphenylmethyi-4-piperidinecarboxylate 

[0061] To a solution of 76 5 g of ethyl isonipecotate and 81.5 mi of triethylamine in 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
13 W as washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystallization from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5'C. 



20 


Elemental analysis for J C Z7 H 2g N0 2 




Calculated % 


C f 81.17; 


H, 7.32; 


N, 3.51 




Found % 


C, 81.19; 


H.7.22; 


N, 3.44 



23 Reference example 2 



N-Triphenylmethyl-4-piperldinemethanol 

[0062] To a suspension of 1 0.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrof uran, a solution of 1 12 g 
30 of ethyl N-triphenylmethyl-4-plperidine-cartooxylate In 400 ml of dried tetrahydrofuran was added dropwise under Ice- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 1 0% aqueous sodium hydroxide solution under Ice-coollng. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystallization from methanol 
33 gave colorless crystals having the melting point of from 92 to 99.5 # C. 





Elemental analysis for C^H^NO 




Calculated % 


C, 83.99; 


H, 7.61; 


N, 3.92 


40 


Found % 


C, 83.79; 


H, 7.74; 


N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 
Reference example 3 

43 

N-Trtphenyftnethyl-4-plperidlneethanol 
[0064] 

50 Appearance: colorless liquid 

NMR spectrum 5 (CDCIa)ppm: 1.26(1H,brs), 1.36(2H l brs) l 1 ,45-1 .58(4H,m), 1.87(2H,d, J=12Hz), 3.05{2H,brs), 
3.74(2H,t,J=6Hz), 7.14(3H,t,J=7.5Hz), 7.24(6H,t,J=7.5Hz) t ^(eH.brs) 
IR spectrum v (llq.Jcnrr 1 : 3416 
Mass spectrum m/z: 371 (M + ) 

33 
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Reference example 4 

(N-TriphenylmethyM-pIperldyl)methyl methanesulfonate 

5 [0065] To a solution of 84,0 g of N-trlphenylmemyM-plperidlnemethanol and 36.2 ml of triethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesulf onyl chloride was added dropwlse under ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 



Elemental analysis for C^HagNOgS 


Calculated % 
Found % 


C, 71 69; 
C, 71 68; 


H.6.71; 
H.6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 

20 Reference example 5 ( 
2-(N-Tripheny1methyl-4-piperidyl)ethyl methanesulfonate 

[0067] 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114*C 



30 


Elemental analysis for C^h^NC^S 




Calculated % 


C, 72.13; 


H.6.95; 


N, 3.12 




Found % 


C t 72.03; 


H.7.12; 


N, 3.14 



35 Reference example 6 



4~Azidomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60 0 g of (N-trlphenylmethyl-4-plperldyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
40 in 300 ml of dried N.N-dimethyl-formamide was stirred at 70 # C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
45 103.5to105.5 # C. 





Elemental analysis for C^HgeN* 




Calculated % 


C, 7850; 


H.6.85; 


N, 14.65 


30 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 

tert-Butyl 2-(2-azidoethyi)-1 -piperidinecarboxylate 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1 -plperldine-carboxylate and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwlse under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N.N-dlmethylformamide were added to the resulting crystals, and the mixture was stirred 
at 70°C for 4 hours. Afterthe reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 5 (DMSO-d^ppm: 1. 20-1. 32(1 H,m) ( 1.40(9H,s),1. 48-1 .58(5H,m),1. 60-1 .68(1 H,m) ( 1 .88-1 .96(1 H, 
m),2 71-2 78(1H,m),3.28(2H l t,J=6.5Hz) I 3 80-3.88(1 H,m),4,1 9-4.25(1 H,m) 
10 jR spectrum v <liq )cnr 1 : 2104,1692 

Reference example 8 

4-Oxo-l -piperidineacetonitrile 

15 

[0070] A suspension of 25.0 g of 4-ptperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacatonitrile and 
57 0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refiuxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals ' 

NMR spectrum 5 (CDCyppm: 2.53(4H,t f J=6Hz),2 91 (4H,t,J=6Hz),3 86(2H,s) 
IR spectrum v (KBr)cnr 1 : 2232,1 714 
23 Mass spectrum m/z: 1 38(M + ) 

[0071] In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 

30 

4-{tert-Butoxycarbonylamino)-1-piperidineacetonltrile 
[0072] 

35 Appearance: colorless needles 

Recrystallization solvent: methanol 
mp: 147-1 48 9 C 



40 


Elemental analysis for C i ^2 i U^Q 2 




Calculated % 


C, 6023; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 

43 

N-TriphenylmethyM-plperidlneacetonitrile 

[0073] A suspension of 90.4 g of (N-triphenylmethyl-4-piperidyl)methyl methanesulfonate, 3.50 g of potassium Iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dlmethylsu If oxide was stirred at 90 # C for 5 hours. The reaction mixture 
50 was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139°C. 

53 
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Elemental analysis for C^H^^ 


Calculated % 
Found % 


C, 85 21; 
C, 85 35; 


H, 7.15; 
H.7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



Reference 
example 




Physical properties 
(Re crystallization solvent) 


11 




colorless crystals <MeOH-Et,0) 

mp.158.5-180.5t; 

Elemental analysis for C^HaNj 

Calod. X: C. 85.22; H. 7.42; N. 7.36 

i 

Found %: C. 85.21; H. 7.52; N. 7.34 


12 




colorless prisms (ieo-Pr 2 0-n-Heptane) 
mp.48-49°C 

Elemental analysis for C 1x H n N t O s 
Calod. X: C. 84.26; H. 8.99; N. 12.49 
Found X: C. 84j01; H, 9.24; N, 12.35 


13 


BeclC^X^C" 


eoloriess crystals (iso-Pr t O) 
mp,89-80*C 

□•mental analysis for C^.NjO, 
Calcd. * G. 58.39; H. 8.02; N. 12-38 
Found X: C. 58.31; H. 8.01; N. 12.37 



Reference example 1 4 
N-Trtphenylmethyl^-plperidlneacetlc add 

[0075] A suspension of 21 .2 g of N-triphenylmethyl-4-plperldineacetonltrile, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under tee-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystalllzatlon from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209 # C (decomposition). 



Elemental analysis for C a H 27 N0 2 


Calculated % 
Found % 


C, 8101; 
C, 80.85; 


H.7.06; 
H.7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-triphenylmethyl-4-piperidineacetate 

5 [0076] A suspension of 23.6 g of N-triphenylmethyM-piperidineacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N,N-dimethylformamide was stirred at 90°C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 1 65 to 1 66 # C 



Elemental analysis forC 2a H 31 N0 2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H.7.56; 
H.7.69; 


N, 3.39 
N, 3.43 



Reference example 1 6 
4,4-Ethylenedioxy-1 -piperidineacetonitrile 

20 [0077] A solution of 10.0 g of 4-oxo-1 -piperidineacetonitrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refiuxed for e'hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12 8 g 

23 of a colorless liquid. 

NMR spectrum 6 (CDCyppm : 1.78(4H,t t J=6Hz),2.69(4H,t,J=6H2),3.52(2H I s) 1 3.96(4 H,s) 
IR spectrum v (Hq.Jcnr 1 : 2230,1094 
Mass spectrum m/z: 1 82(M + ) 

30 

Reference example 17 
4-Amlnomethyl-N-trlphenylmethylplperidine 

33 [00781 To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidometriyl-N-triphenylmethylpiperidlne in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid, 

NMR spectrum 8 (COCyppm: 1.14(1H,brs) l 1.36(2H l brs),1.48(2H,qd,J==5^.5Hz),1.68 (2H,d,J=11.5Hz),2.59(2H, 
d,J=6Hz),3 10(2H,brs),7 14{3H,U=7.5Hz),7.25(6H l t 1 J=7.5Hz ),7.47(6H,brs) 
IR spectrum v (Uqjcnr 1 : 3056,3028 
45 High resolution mass spectrum: Analysis for C^H^ 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

so Reference example 18 

4-(2-Aminoethyl)-N-triphenyimethylpIperldlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated sulfuric add In 1 00 ml of dried tetrahydrofuran was added dropwise under Ice-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-trlphenylmethyM-piperidineacetonitrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under ice-cooling. An insoluble matter in the mixture was Altered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 5 (CDCyppm: 1.1 8(1 H.brs).1.35(2H,brs),t.40(2H,q.J=7.5Hz) l 1.48(2 H,qd,J=t1.5,3Hz),1.63(2H, 

d,J=11.5Hz),2 67(2H,t,J=7 5Hz),3.05(2H,brs) ( 7.14{3H,t>7. 5Hz).7.24(6H,t,J=:7 5Hz).7.47(6H,brs) 

|R spectrum v (liq Jem* 1 : 3060,3032 

High resolution mass spectrum: Analysis for C^sHaty 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 19 

4-(3-AminopropyO-N-tripheny1methylpiperidine 

[0081] ' 



Appearance: colorless liquid 

NMR spectrum 5 (DMSO-deJppm: 0.95-1 .05(1 H,m),1 .1 9-1 .35(6H,m),1 .41 ( 2H ,q,J=1 1 5Hz),1 .62(2H,d, J=1 1 .5Hz), 
2.47(2H,t,J=6.5Hz) l 2.93(2H,d,J=11.5 Hz) ( 7.15(3H ( t,J=:7.5Hz) I 7^8(6H,t l J=7.5Hz) l 7.38(6H l d,J=7.5Hz) 
IR spectrum v (llq.)cnrr 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-amlnoethyl)-1 -piperldinecarboxylate 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1i5iperidlnecaiboxy1ate and 2.15 g of 5% palladium on 
carbon in 215 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum S (DMSO- 
de)ppm: 1 .20-1 .30(1 H.m), 1 .38(9H,s),1 .45-1 .58(4H,m),1 .72-1 .82(1 H,m),2.34-2.47(2H,m),2.65-2.76(1 H,m),3.1 8(2H,t, 
J=6Hz),3.78^3.85(1 H,m),4 13-4. 20(^,01) 
IR spectrum v (llq.)cnri: 2976,2936,1 692 



Reference example 21 

1-(2-Amlnoethy1)-4,4^thylenedloxypiperidine 

[0083] A suspension of 1 2.7 g of 4,4-ethylenedloxy-1 -piperidineacetonitrile, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanol solution of ammonia was catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [elutlng solvent: ethyl acetate methyl acetate - methanol (1 0:1)] to give 10.1 g of 

SlS 0 !^^ (DMSO-deJppm : 1.58(4H.t t J=6Hz^ 6Hz),2.57(2H,t,J=6.5Hz) f 3.84 
(4H.s) 

IR spectrum v (llq.JcnY 1 : 2956,2884,1 094 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 

25 were obtained. 
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Refers nca 
example 




Physical properties 


22 


BK Ov- HHs 


colorless liquid 

NMR spectrum 6 (DMSO-d^pm:! .02-1 .12(1 H,m) t 1 
J8-1.50(14H,m)J^3-1.60(1H^n).1.7a-1J7(1Hjn)^. 
58(2H.tJ=75H2) t 2.75-2.83(1H f m),3.85-3.78(2H^) 


23 




bluish green liquid 

NMR spectrum 8 (DMSO-d* )ppm:1 .40(9H.s).1 .55-2. 
0O(2rim)^50-2.85<lH^W.7M^0(1H.m)^.9<>-3^ 

o(4H^) i 3.80-3.90<3H f in) 

ire spectrum v \\\q j cm ; 1 700 


24 




dark 'green liquid 

NMR spectrum fl (CDCI^pmil .1 5(2H.brs).1 .45X9H. 
s),1 .85-2.«)QH^)^ ,0O-2^H^)^3O^2.5O(2H t m) 
.2.6u-2^4Han).3.40-3.o^K2rUn) t 4.4«(1 H*rs) 
ZR spectrum v(liqJ cnT , :3332,t692 


25 


Boo 


colorless liquid 

NMR soectrum & (DMSO— fL rnnrn*1 39l9H O 1 *5ft— 1 

66(1Hjn).1.68-1.S0(5JimU.47(2H.t.J=7^Hz)^.13-3 
-22(2H,m).3.6d-3.78< tH.ro) 

IR epectrumvCnqO cm~*:2972£876,169e 

Specific rotation 

[cry 8 : -54 J* (c=0.1, DMSO) 



Reference example 26 
S^-Olchloro-e-nltrothlenotS^-blpyrtdlne 

[0085] A mixture of 24.8 g of 4,5^lhydro-7-hydroxy-e-nltrothleno[3^-b]pyridine-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (10:1), and then the solution was poured into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an eiutlng solvent to give 10.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97* C. 

NMR spectrum 5 (CDCypprn: 7.81 (1 H,d,J=5 5Hz),8.07(1 H,d, J=5.5Hz) 

IR spectrum v (KBr)cnr 1 : 1640,1368 

Mass spectrum m/z : 248,250,252(M+,9:6:1) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Reference 
example 




PhynooaJ properties 
(RecrystaJGzation solvent) 


27 


Civ. 


ode 


pale brown orystaJs 

NMR ipectrum 6 (CDCI,)ppm:7.87<1 H.dd,J=9 X 
5H2),8i)6( 1 H.d. J=9Hz).8-24(1 H.d. J=2.5Hz) 


28 




CI 


brown crystals 

NMR apactJumd(DMSa-d,)ppm^.fl2C3Hji).7J 
8(1H.dd.J=9^Hz).7J6(1H4l.J=2Hz),8i)5(1H,d.J= 
9 Hz) 


29 


MaO v 






pale brown crystals 

NMR spectrum d(COO s )ppm.<01(3H^).7.42(1H 
.d.J^Hz}J^5(1H.dd^JUHz)7.99(1rU,^ 
Hi) 


30 




c 


yellow crystals Gso-PrOH) 
mp.182-183% 

Elemental snaryeb for C^Cl^O, 
Csled. %: C, 39.37; H, 1.24; H, MH 
Found %: C. 39JJ7; a t J02; N. 17.25 


31 




paie brown plates Gr-Hoxano) 
mp.84-84.5T: 

BementaJ anaJysia for C f H t Ci t NiO l 
Gaiod. %: C. 43.75; H. 2M; N. 11.34 
Found * C, 43.77: H. 3J»; N. 11.44 


32 


c6c 


pale ye Bow pistes (n-Hoxans) 
mp.94«5-95J% 

BementaJ analysis for 0,^01,^0, 
Caiod. %z C, 41.23; H t 2J59; N, 12JD2 
Found %: C, 41.12: H, 2.84; N, 12.01 



Reference example 33 

2^hloro^nltro^2-(N-triphenylmethyl-^iperidyl)ethylarnlno]quinollne 

[0087] To a solution of 22 6 g of 2,4-dichloro-3-nitroqulnoline and 13.0 ml of triethylamihe in 60 ml of N.N-dimethyl- 
formamide, a solution of 23.0 g of 4-(2-aminoethyl)-N-trlphenylmethylplperidlne In 40 ml of N.N-dlmethylformamlde 
was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystaillzatlon from a mixture of 
N.N-dlmethytformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231 °C (de- 
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composition). 





Elemental analysis for C^H^CIN^ 


5 


Calculated % 


C, 72.84; 


H, 5.76; 


N, 9.71 




Found % 


C, 72.64; 


H, 5.80; 


N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 



10 



r 3 (CHj) m 



15 




20 



23 



30 



33 



40 



43 



30 



33 
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Reference 
oxarnpfe 


B 




m 


Physical propertiae 
(Rnorvstalllzfltion solvent) 


34 


a 




2 


yeUow crystaJs(CH z C) z Hso-Pr t O) 
mp,1 983-1 98.5% (decomposition) 
Elemental analysts for C^HaCS^Ox 
CaledJk C. 88.74; H. 5-27; N, 9.16 
Found %iC. 88 47* H. 5 31* N 9 18 


as 


M 




1 


yellow crystsjs(MeOH-THF) 
tnp.2143-225% (decomposition) 
Elamontsi analysis for C^Cl^O, 
CaJcd.* a 7232; H. 535; M. 9.95 
Found S*C 72 S4- M 5 82: N_ 932 


38 


H 




3 


fallow crystaJaCMeOrHso-PrjO) 
mp, 1763-1 83% (deoompoeition) 
ElemantaJ anwysis for C^M* C1N 4 0, 
CalodA C, 73.14; H, 537; N. 9.48 
Found %: C 7333: H. 8.04: N. 938 


37 


H 




2 


yellow orystaiaOlaOH) 
mp,12B3-1293% 

BementaJ analysis for C^HmOI^O, 
CalcdJfc C. 6531; H. 533; N. 13.19 
Found %: C, 8438; H. 833; N. 1337 


38 


H 


"Ok 


0 


yellow crystajs(AcOEt) 
mp, 1 99-202% (decomposition) 
BemontaJ analysis for C 1f H^CIM^ 
Ca!cd3: C. 56.09: H. 5.70; N. 13.77 
Found* C, 5634; H. 5.69; N, 13.77 
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Reference 
example 


B 


W 


Physical properties 
(ReorystaJltzation sorvont) 


39 


a 


CH 


yellow crystaWMeOH) 
rnp,1 88.5-1 90.5°C 

Elemental analysis for C^H^Cl^C^ 
CalcdJfc C. 53.74; H. 5-53; N f 11jM 
Found* C. 53.61; H, 555; M 11.67 


40 


Ma 


CH 


yellowish orange crystala (MeOH) 
mp.185-186'C 

Elemental analysis for CaHgCIN^ 
Gated.*; C. 58.88; H. 6-51; M. 12.48 
Found*: <J. 58.72; H. 6.60; N, 12.39 


41 


MaO 


CH 


yellowish orange crystals (MeOH) 
mp.183.5-184.5T3 

Elemental analysts for CzxHaCIN^Oo 
Gated.* C. 56.83; H. 6.29; M. 12D5 
Found!: C. 50.90; H, 6.34; N. 12J)5 


42 


H 


M 


yellow crystala(AcOEt-Et,0) 
mp.l 57.5-1 61 "C 

Elemental analysis for CjpH^ClN^O^ 
CalcdJt: C. 55.11; H. 6D1; N. 18.07 
Found!: 0. 55.18; H. 6.10; N. 15.86 
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Reference 


R* 


R* 


Physical properties 
(Reorystallizstion selvent) 


43 


CI 


-ex 


yellow crystal s(AcOEtnao-Pr,0) 
mp.133-134% 

Elemental analysis for C^HpCIN^O* 
Calcd.* C, 57J9; H, 9.26; N, 12J8 
FoundX: a 57.99; H. 6.34: M. 12J8 


44 


Me 


~cx 


yellow aryatals(EtOH) 
mp.138-l38^*C 

Elemental analysis for CmH^N^O, 
CaledJS: C. 63.75; H. 7 JO; M. 13.52 
FoundS: C. 63.70; H. 7.49; N. 13.44 


45 


CI 


Boc 


yellow needles (AeOEt-n-Heptane) 
mp.1485-149"C 

Elemental analysis for CH^CIN^ 
Calcd Jfc C. 57.99; H. 8.26; N. 1 2J8 
FoundS: C. 58J04; H. 9.27: N. 12*7 


46 


CI 


Ol 


yellow erystalsGso-Pr s O) 
mp.121-122^C 

Elemental analysis for CH^CIN^ 
Calcd Jfc C. 57.99; H. 6.28; M, 12.68 
FoundS: C. 590)4; H. 9.32; N. 12.92 


47 


CI 




yellow prisms (MsOrHso-PrtO) 
mp.lSS-ICT'C 

Elemental analysis for CnH»CIN,0 4 
CalodJk C. 55.11: H. 6.01; M. 16.07 
FoundS: C. 54.92; H, 5.89; M. 18JXJ 
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Reference 
example 




R* 


Physical properties 
(Roorystalfization solvent) 


48 


CI 




yellow crystals (MoOH) 
mp.1 78.5-1 77.5% 

Elemental analysis for C^HgCINjO, 
Calcd.* C, 54.98; H, 5.77; N, 12.82 
Found* C, 54.85; H, 5.76; N, 12.86 


49 


CI 




yoQow needles (AcOEtHso~Pr 2 0) 
mp f 150-150^C 

Bemental analysis for C m H lt CIH50 4 
Calod3: C, 56 08; H v 6.27; N, 15.57 
f Found*: C. 55.92; H. 8.19; N, 15.59 


50 


Me 




yellow crystals (AoOEt) 
mp,151-151.5 0 C 

Elemental analysis for G n H n t4 9 0 4 
CaicdJS: C, 61.52; H. 7.27; N. 18.31 
Found* C. 61.33; H, 7.14; N. 16.29 


51 


a 




yellow fine needles (AcOEt-iso-Pr 2 0) 
mp/11 9.5-1 23°C 

Elemental analysis for C^H^CIM^ • 
1/4H,0 

CaJcdJt 0, 54.41; H, 5.45; N. 14.10 
Found%: C t 54.60; H. 5.45; N, 14.19 
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Reference 
example 




m 


Physical properties 
(Recrystallizstion solvent) 


52 


"XX 


2 


yellow prisms (AoOEt-n-Heptane) 
mp v 121-123*C 

Elemental analysis for C u H tl dN 4 0 3 
Gated.* C, 54.78; ft 5.46; ft 15.97 
FoundX: C. 54.70; H. 5.51; N. 15.93 


53 




2 

i 


yellow crystals (MeOH) 
mp ( 123-124°C 

Elemental analysis for C 19 H 17 C1N 4 0, 
Calcd.%: C, 53.50; H. 5J>9; ft 18.64 
Found* C. 53.44; ft 4.94; N. 16,60 


54 


a 


3 


yellowish brown crystals (MeOH) 
mp,! 63-164*C 

Elemental analysis for C 1fl H, a CIN 4 0, 
Calcd.* C. 54.78; ft 5.46; ft 15.97 
Found* C. 54.79; ft 5.36; ft 15.95 


55 


cx 


2 


yellowish brown crystals (MeOH) 
mp.145-14e*C 

Elemental analysis for C 1t H u QN 4 0 2 
Calcd.* C f 57.40; H f 5.72; ft 16.73 
Found* C v 57-23; ft 5.75; N. 16.74 


58 


ex 


2 


yellow orystais (iso-Pr 2 0) 
mp,102^-1Q3°C 

Elemental analysis for C^H^CIftOx 
CalcdJfc C 55.18; ft 5.34; ft 17.47 
Found* C, 58.14; ft 5.37; N, 17.41 
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Reference 
example 




Physical properties 
(Recrystallizstion solvent} 


57 




yellow prisms 0so-Pr t O7ir-Heptane) 
mp,»lnwv 

Elemental analysis for C n H ts CiN 4 0 4 
CalctL* C. 57.07; H v 5.99; N, 13.31 
Found* C, 57i>4; H, 5.92; N, 13.26 

Specific rotation 

[orV°:-97.3 # <c=0.1, DMSO) 


58 


oic 


pale yellow crystals (MeOH) 
mp,1 35-135 JS°0 

Elemental analysis for C^H^CIN^ 
CaJcdJt: C, 57.46; ft 7.12: N, 12.76 
Found* C, 57.33; H, 7.15; M. 12.74 


59 




red liquid 

NMR specrtnjma(DMSO-d # )ppfn^.98<2H.q t J 
=1 2.5Hz).1 .20-1.30(1 H,m).1 .41 (0H.s).1 .59(2 H, 
dJ=12.5Hx)404(2H*uin.J=aHz).2. 60-2.72(4 
H^n)i.79(2HA.J=8lfa)X93(2H.l.J=8Hz).3i1(2 
H*.J=0.5Hz).3.8S(2H.d.J=125Hz).6.52(1H,t.J 
=0.5 Hz) 

IR spsotrum vOW cm- , :1088,1520.1308 


60 




oranca orystals Qso-PrOH) 
mp.1485-150"C 

Bomarrtal analysis for C^HnC^O^S 
CalcdJfc C. S1.7S; H, 5.71; N. 12.71 
Found!: C. 51.64: H. 5.80; N. 12.68 



Reference example 61 
3-Amino-2K*loro^2-(N-triphenyta^^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydride was added portlonwise under tee-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nitro-4-t2-(N-triphenytmethyM-piperidyl)ethylamlno]qulnoline In 300 ml of tetrahydrofuran was added to the mixture. 
Successively, 8 35 g of sodium borohydride divided in four portions was added portionwise, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an Insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dilsopropYl ether, and the solid was washed 
successively with Isopropanol and dlisopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 121 # C. 



5 v 


Elemental analysis for C^HjjCII^ 




Calculated % 


C, 78.83; 


H, 8.45; 


N.10 24 




Found % 


C, 78.74; 


H, 6.54; 


N, 1017 



10 [0090] In accordance with the method of Reference example 61 f the compounds of Reference examples 62 through 
88 were obtained. 



13 




20 I 



23 



30 



33 



40 



43 



30 



33 
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5 


Reference 
example 


B 


R» 


m 


Physical properties 
(FWystailization solvent) 












colorless crystals (EtOH) 


10 


62 


CI 




2 


mp.197-198.5 <C 

Elemental sn aiysJs for C„H M CI 2 N 4 
OalcdJL C, 77_28; H, 5.B9; N, 9.83 
Found*: C f 72.45; H. 8.17; N, 9.34 












brown liquid 


13 










NMR spactrum d (DMSO-dJpprirl .20-1 .45(3Hjn),1 




83 


H 




1 


.49(2H,q.J=1 1.5Hz),1 .72<2H,d,J=1 1 5Hz).3.18<2H,tJ 
=7Hx) t 4J9(2H,s)A09(1H t tJ=7H2),7.14(3H.tJ=7j5H 


20 








3t) .7 J7(8HX»l=7-5Hz) .7.33-7.45<8H.m) .7.88(1 HAJ=8 

Hzi.7.99(1H.d.J=8rfe) 

ER spectrum vOToJ om^^SS^a 


23 










colorless crystals Gso-Pr s O) 


30 




H 




3 


mp.149-158lC 

Elemental analysis for C M H n CfN 4 
CalcdJfc C t 77.05; H. 5.85; N, 9.98 
FoundS: C. 76.93; H. 6.81; N, 9.97 












brown liquid 












NI4R apectnimo^CDC.,^ 


33 










2Ko^J=7.5H2) t 1.86{2H,d.J=11Hz) ( 1.94(2H^J=11Hz), 












zxounrd^l l rlXM.Z AZH.q, J=7.5Hzj l 3.49<2H r s) > 3.7 




65 


H 


2 


9(1HXJ=7JH«),4i)8(2H^ni) i 7JO-7.35(5H^),7.46(1 


40 








H.td.J=8,UHz) t 7.49(1 H.td f »«.1^Hz).7J4(1H.cld^= 

8 f 1.5Mz) f 7JB9(1H f dd.J=8 f 1JHz) 

IR spactrum vOlqJ cm" 1 3380 


43 










Mass spectrum m/za94 ( 396(ir f 3:1) 




55 



EP 1 104 764 A1 



Reference 


B 


W 


m 


Physical properties 
(Re crystallization solvent) 


66 


H 


CH 


0 


odorless crystals <AcOEt-iso-Pr 2 0) 
mp.167-187.5X 

Bemerrta! analysis for C 1t H a ClN 4 O z 
CaJo<U; C. 60-56; H, 6.69; N, 14 .87 
Found*: C 60 47- H 8 83- N 14 81 


67 


a 


CH 


2 


colorless crystals 0«o-Pr t O) 
mp,154-15o".5*C 

Elemental analysis for C^HaCI^O, 
CalodJk C. 57.40; H, 6.42: N. 12.75 
Found*: C 57.31: H. 6.37: N. 12,69 i 


68 


Mo 


CH 


2 


colorless orystale Ose-Pr,0) 
mp.129-129.5t 

Elemental analysis for CaHnCIN 4 O x 
CalodJl: a 83i>7; * 7.46; N, 13*7 
Found*: C 63.02: rt 736: N. 13.33 


69 


IfteO 


CH 


2 


colorless crystals Gso-Pr 2 0) 
mp.140^-141lD 

Elemental analysis for t^r^Ctt^O, 
CalcdJ.: C, 60.75; H, 7.18; N. 12*8 
Found*: C, 60.81; H. 7.17; N, 12J81 


70 


H 


N 


2 


brown Squid 

HUH spectrum <5 (CDCl»)ppm;1.14aH.qd.J=12 T 3HzJ.1.4a- 

1.46(1 1HMl50-t70(3H^67ttHX^12Hz),3^0(2H.t, 

J=7JHai,4.07<3H^rs)J^<1H,dd.J^J,4JHz)3JZ9(1H^ 

.J=6.5.2Hz).8.91 (1 H4d.J=4.5.2rte) 

IB spectrum VtfqJ cnT t S344.2928,1694 

Msss spectrum m/E405,4070r.3:1) 
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Reference 
example 






Physical properties 
Utocrystalization solvent} 


71 


CI 


"XX 


colorless crystals (AcOEtHso-Pr 2 0) 
mp.1 15.5-11810 

Bemental analysis for C^H^CIN^ 
CaiodJfc C. 82^9; H. 7.22; N, 13.84 
Found* C, 61.98; H, 7.28; K 13.73 


72 


Me 


BocN"^ 


colorless crystals Gso-Pr 2 0) 

mp,132£-134.5lC 

Elemental analysis lor C^H^^O, 
Calcd* C, 68.72; R 8.39; N, 14.57 
Found*: C t 68.65; H. 8.65; N. 14.48 


73 


CI 


CX 

Boo 


colorless prisms 

Gso-Pr t O-n-Heptane) 

mp,108-110^C 

Elemental analysis for C^H^dN^O, 
Caled* C. 6X29; H, 7-22; N, 13.84 
FoundX: C. 62.18; H. 7.42: a 13.31 


74 


CI 




colorless crystals 0ao-Pr 2 O) 
mp,104~106*C 

Elemental analysis for C t1 H a CIN^O l 
CaicdJS: C, 6X29; H. 7.22; N. 13.84 
rouruflK u, oz.li; n, /.3a; N« 13.79 


75 


ci 




colorless prisms (AcOEtHeo-PrjO) 
mp,1 28-1285*0 

Bemental analysis for C t0 H n CAH M O 2 
Calcd.*: C v 59.18; H. 6.95; N, 17.25 
FoundX: C, 59.16; H, 6J4; N, 17.15 
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Reference 
example 


R* 




Physical properties 
(Re crystallization solvent) 


76 


CI 




■reen liquid 

NMR spectrum <J (COCI^ppnv.l .47(9H.s).1 .78( 

2H,q.J=6Hz).2.69<1 H.hre)* .99(1 H,bra),3.30-3. 

40<1 H.m).3.50-3.55<1 H.m).3.55-3.70<2H.m).3.7 

5-4.05(3H.m).4^7(2H*r S ).7.40-7.50(2H^n).7J 

0(1H.d.J=7^Hz).7J0(lH.d.J=7JHz) 

IR spectrum vGlq.) cm-':3358.1698 

Mass spectrum m/z:406.40a(M*.3:1) 


77 


a 


BocHN^_/v. 


brawn liquid 

NMR spectrum <J (CDClOppm-.l .40-1 .55<2H.m) 

.1 .46<9H,a).2j00-2i>5<2rl.m).2.1 5-^25(2H.m) 2. 

46t2H,t,J=5^Hz)O-B0-2^(K2H.m).3.35(2H,t.^= 

5.5Hz).3.53(1 HJbrs).4 .34(1 HJ>rs).4.4S(1 HJ>rs),7 

.4O-7j50(2Hjn).7J5-7.90ttiim) 

IR spectrum VulqJ cm"' 3358.1 694 

Mass spectrum m/r41 9.421 (M*.3:1) 


78 


Me 




creen liquid 

NMR spectrum d(C0C<t)ppm:1 .40-1 .60(2rUn) 
.1.48(9H.s)^^0-2.10(2Hjn)a.10-2J5<2H.m)Z 
46<2H.tJ=5.5H2).2.B4<3H.a).2.85-2.90<2H,m).3 
i5C2H.t.J=S5Hz)^4<1H*rs),4.13<2H4>ni).4.4 
9(1H*ra),7.38<iatJ=85Hi).7.44(1H.t.J=8^H 
z).7 .89(1 H.d.O=a.5rte).7.91(1 H,d.J=8.5Hz) 
IR spectrum fOiqJ cnT , :3352.1704 
Maaa spectrum m/z399(M*) 



R 3 — <CH a ) m ^ NH 
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Reference 

nvnmnk 


R» 


m 


Physical properties 




Boc 


2 


colorless pistes (AeOEt-i*o-Pr 2 0) 

QsmenteJ snslysis for C^HjjCI^Oj 
Calod.* C, 61.45; H, 6.96; N, 14.33 

Specific rotation 
lal 0 »z-iuar (c=0.1, DMSO) 


80 




9 


colorless crystals Gso-Pr 2 0) 
mp,96J5-69X 

F7« mental anahmi* Air f* J4_f*IM f» 

cj a me nun ■nwyrsis Tor w j |f*n 
CsJod.*: C f 5958; H. 6.39; N. 15.44 
Found* C. 59.30; H. 6.67; H, 15.30 


ai 




2 


oolorlees crystals (AeOEt) 
09,126-128% 

Bementsl snslysis for C lc H I1 dN 4 0 
Calcd*: C. 59.90; H. 6.60; N, 17.46 

FVntnrff- n "JO 71- M Sft7« M 17*9 

round*. w t cv./i, n, ojs/, rf, i/.az 


82 




2 


yellowish brown liquid 

NMR spectrum d (CDCt^pm:2.49(2rU J=5Hz)JL50 
-2.60(4H,m).3^0-3.40eHjn).3.75-335<4Hjn).4.38<1 
HJirs),4^0(2H.br«).7.44(1H,td,J=a.5.1Hz)7.48<1H,td 
.0=85.1 Hz),7 .89(1 H^d v J=8J5 t 1Hz},7.91 (1 H,dcW=8.5, 
1Hz) 

IR spectrum vQiq.) cm" 1 3 348 


83 


a 


3 


vailpuriah hi mail tumid 

NMR speetnjmtf(COCI^pm:f^9(2H^uin l J=6Hz) < 2 
.4^2.80<4H^i)^.83QHX*)=eH2) t 3^0(2HXJ==«H2).3. 
78(4HxO=4-5Hz).450(3H J>re),7.44(1 H.td^=7.5.1 Hz) 
.7.47(1 H.td J=75.1 Hz)J 53(1 H,dd,J=7.5,1 Hz).7.90(1 
H,dd.J==7.5.1rlz) 

IR spectrum t/Qiq.) cm M :3344 
Mess spectrum m/r320.3220r t 3:1) 
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Reference 
example 




Physical properties 


5 






greenish brown liquid 








NIIR spectrum d(CDCJjppm:1.45-1.8O(2H^i).1.SO-1.70 






O 


(4H,m)^.3S-2.60(4H > mU39(2H.t^=SHz)^.37(2atJ=SH 


10 


84 


z).4J1(1HJ>rs).4.67C2H.brs),7.44<1H.td.J=7.1rb).7.47(1H. 






tiU=7.1 Hz).7 J7(1H,dd.,M.1Hz).7 J4<1 H.dd.J=7.1 Hz) 








IR spectrum fOiq.) cm"' 3432.3340 


13 






Mess spectrum m/r304.30fl(M*.3:1) 








derfc brown liquid 








NIIR spectrum 6 (CDCyppm:1 JO-1.90(4H,m).2.57(2H,t. 


20 






J=5JHz}X6O-2.70(4H.m).3.40(2aU=«5Hz}.4^7(3libi« 




85 


),7.43(1H.td.^7A2Hz).7.4«(IH.td.J s 75^Hz).7.87<1H,dd. 






J=73*Hz).7.93(1H,dd,J=7.5.2Hz) 


23 






IR spectrum v(fiqj ea H a43Sj334S 








Mess spectrum m/r290,292(»4\3:l ) 



30 



33 



40 



43 
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Reference 








Physical properties 


example 








(Recrystallization solvent) 


86 






colorless crystals (iso~Pr 2 0) 
mp i 1305-1315 c C 

Elemental analysis for C^K^CIN^O, 










CaicdJfc C. 61.67; H. 8.13; N. 13.70 










Found*: C, 6152; H, 8.29; N, 13.65 










colorless crystals 










(CICHtCHsCHso-PrxO) 


87 






/•Ha 


mp,1415-1425% 

Elemental analysis for CjoH^Ctl^Os 











Calcd.%: C. 6052; H. 7.91; N. 14.19 








Foundl: C, 60.63; H, 7.60; N f 14.03 










tr«y crystals (AoOEt) 




MH 




mp,168-169lC 


88 




/•Ha 


Elemental analysts for C^H^CIM^OjS 










CalcdJfc C. 5553; H. 652; N. 1353 










FoundS: C, 5554; H. 6.87; N, 13.63 



Example 1 

4^hloro-1-[2-(N-triphenylmethy , ^p , peri 

[0091] A solution of 1 9 9 g of 3-amlno-2<hloro^2-(N4riphenylm^ 24.1 ml of 

ethyl orthoformate and 0.68 g of p-toluenesuifonic add monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with dlisopropyl ether to give 1 6.4 g of 
colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5*C (decomposition). 



Elemental analysis for C3 e H 33 CIN 4 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H.5.97; 
H, 5.9B; 


N, 10.06 
N.9.95 



Example 2 

4-Chloro-2-trif luoromethyl-1 -{2-(N-triphenylmethyl-4-piperidy0ethyl]-1 H-imidazo(4 l 5-clqulnoline 

[0092] To a solution of 2.50 g of 3-amlno-2^hloro^2-(N-triphenylmethyl^plper1dyl)ethylamlno]qulnollne and 0 76 
ml of tiiethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulfonic acid monohydrate In 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

ISiMR spectrum 8 (DMSO-d^ppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=1 1 Hz),1 .77(2H,d,J=1 1Hz),1 .80-1 90(2H,m),2.98(2H, 
brs),4 75(2H,U=8.5Hz)J^ 

J=7.5,2Hz),8.16(1H,dd,J=7.5 l 2Hz),8.34(1H,dd,J=7.5 l 2Hz) 
Example 3 

tert-Butyl 4-[2-(4-methyl-2 -phenyM H-imldazo[4,5-c]qulnolin-1 -yl)ethyl]-1 -plperidlnecarboxylate 

[0093] A solution of 0.65 g of tert-butyl 4H2^(3-amino-2-methylqulnolln-4-y0amino]-ethyl]-1 -piperidinecarboxylate, 
0.29 g of benzaidehyde and 0.08 g of 2,3-dichloro-5 l 6-dicyano-1 ( 4-benzoqulnone in 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.55 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the meitlng point of from 1 46 to 146.5 # C. 



Elemental analysis for C^H^rV^ 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H.728; 
H.7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3 t the compounds of Examples 4 through 72 were 
obtained. 




Example 


Ri 


B 


m 


Physical properties (Recrystalllzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239*C (decomposition) 
Elemental analysis for C^H^CI^ 
Calcd.%: C t 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168*C (decomposition) 
Elemental analysis for C^H^^ 
Calcd.%: C, 79,53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


a 


2 


colorless crystals (MeOH) 
mp,266-268*C (decomposition) 
Elemental analysis for C^H^CI^ 
Calcd.%: C, 73.09; H t 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N ( 9.41 



35 



EP 1 104 764 A1 

(continued) 



Example 


R 1 


6 


m 


Physical properties {Recrystalllzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CH^C^EtOH) 
mp t 246.5-249'C 

Elemental analysis for C^HarClN* 
Calcd.%: C, 79.66; H, 6.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp ,227.5-23 1 - C (decomposition) 
Elemental analysis for C^HttCHVlMHzO 
Calcd.%: C, 79.24; H, 6.11; N. 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 




Example 


R1 


B 


R* 


m 


Physical properties (RecrysteJiization solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25°C Elemental analysis for 
C^H^CIN* Cated.%: C, 71 .19; H, 6.22; N, 13.84 Found%: C. 71 .22; H, 
5.97; N, 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255'C (decomposition) 
Elemental analysis for C 9B H 21 C\H 4 p 2 Calcd.%: C, 67.45; H, 5.88; N t 12.10 
Found%: C. 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2. 


colorless crystals (AcOEt) ^^,188-189*0 Elemental analysis for 
C^CIN^ Cated.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H, 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193*C Elemental analysis for 
QaHarfWa Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H. 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp.1 82.5-1 83.5»C Elemental analysis for 
C^CIN^ Calcd.%: C, 68.97; H, 6.59; N, 11.09 Found%: C, 68.91; 
H, 6.41 ;N, 11.06 




36 
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Example 


B 






Physical properties 
(Recrystaltization solvent) 


14 


MoO 


~CX 


CH 


eolorisas crystals (AoOEt) x 
mp,1885-189^lC 

Elemental analysis for C^rlaCUM), 
CaiodJb C. 66.B5; H. 6 M; N, 10.79 
Found*: C, 68.70; H. 8.42; N, 10.70 


15 


H 


'-ex 


N 


eoioriess orystsis CMeOH) 
mp,225.5-227.5*C(deeomposftion) 
Elemental analysis for C^HwClKV), 
Caled* C. 65.91; H. 8.16; M 14J23 
FoundS: C, 65.95; H. 6.21; N, 14.21 


16 


H 


~cx 


CH 


eoioriess orystafsCAoOEt-n-Haptane) 
mp,159-l61*C 

Elemental analysis for CnHuCINjOf 
CsicdJfc C, 68.43; H, 8.36; N, 11.41 
FoundS: C, 68.38; H, 627; N, 11-37 


17 


H 


a 

Boo 


CH 


colorless crystals (AcOEtHso-Pr x O) 
mp.1545-156 fl C 

Elemental analysis for C^H^CIN^, 
CalcdJL- C. 68.48; ft 6.36; N. 11.41 
FoundS: C. 68059; H 6.15; K 11.38 


18 


H 




CH 


eoioriess orysUls (AcOEt) 
mp,166.5-167.5^C 

Elemental analysis for C^H^C^O, 
CalodJL C. 88.48; H, 6.36; K. 11.41 
FoundS: C 68.50; H, 6.43; N. 11.32 




37 
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Example 






Physical properties 
(Reerystallization solvent} 


5 








eolorlsss fine need!es(AcOEt) 




19 


CI 




mp.188.5-187.5 , 'C 

Bamental analysis for CjtHmCINjO, 


10 






CaledJX: C. 65.91; H. 6.15; N. 14.23 
FoundS: C 6547: H. 6.31; N. 14.18 










colorless crystala (MeOH) 


13 


20 


CI 




mp.195£-1965 a C 

Bamental analysis far C^HaCJN^O, 








CalcdJk C. 65.78; H. 543; N. 1146 


20 








FoundS: C. 65.73; H. 5 46; M, 1148 










oolorioas crystals (AoOEt-iao-Pr s O) 


25 


21 


CI 


BocHN^^v. 


mp.l 91 5-192% 

Bamental analysis for CaHadNjO, 








CalcdJt: C. 66.46; H. 647; N. 1344 
FoundS: C. 68.42; a 643; N. 13.69 


30 








ooJorlasa crystals (AcOEtHso-PrjO) 




22 


Ma 




mp.ie4.5-165% 

Bamental analysis for C^H^O, 


35 






CaJodJk C, ?1.72; H. 748; N, 14.42 
FoundS: C. 71.40; H. 744; N, 1448 



40 

R 3 — (CHaV y Rl 



45 r Ti I 



55 



38 
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Example 




R» 


m 


Physical properties 
(Rscrystaifization solvent) 


23 


Ph 




2 


colorless crystals (AcOEt-iso-Pr s O) 
nnp,l85-188t 

Elemental analysis for C^H^CIN^ 
Calod.%: C, 66.88; H, 5.31; M, 12.48 
Found* C. 86J59; H, 5.83; M. 12.45 


24 


Ph 


"XX 


2 


odorless crystals (Iso-PrOH) 
mp f 164-170°C 

Bemontsl analysis for CnHaCH^O 
CslcdJk C. 67.89; H. 5.70; N. 13.77 
i Found* C. 87.62; H. 5.71; N. 13.63 


25 


• 

Ph 




2 


pale yellowish brown crystals (AcOEt) 

mp.182-183 c C 

Elemental analysis for 

Cah^a^O- 1/48,0 
Calod.%: C. 66.48; rl 5.45; N, 14.10 
Found* C. 66.26; H, 530; N. 14.03 


26 


H 




3 


pale brown cryatsJa (AcOEt) 

mp,1 305-131.5*0 

Elemental analysis for C|tH 19 CIN 4 0 
Caiod.* C. 61.72; H, 5.79; N. 16.94 
Found* C. 61.72; H. 5.76; N. 16 JO 


27 


Ph 


a 


3 


pale brown crystals (MeOH) 

mp,1835-184^C 

Elemental analysts for Cnti^Cl^O 
Calod.* C. 87.89; H, 5.70; N, 13.77 
Found* C. 87.91; H. 5.66; N ( 13.80 



R 3 — (CHj),,, 
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Example 


R 1 


R 3 


m 


Physical properties 


5 










pale brown crvstals ffca— Pr n> 












mo 105— ins 


10 


28 


H 


2 


Eleinental anaiysia for C 17 H„C!N 4 
Caiad JL' C 84 SB- M A no. u non 

FoundS* C 84 S3* M an. u it t% 
■ vwiuA v t 9t.oo, n p D.i i f w f 1 7.7Z 












Dale brawn erv*t«f* ftui«rm^ 
w«wwn wrywaia \MO\Jnj 


13 






a 




mp,226-227t 




29 


Ph 


2 


Bemental analysts for Ca^CIN* 
CdcdJ.: C, 70.87; H, 5.93; N. 14.33 


20 










Found%: C 70 44* H 5 o*> m %a oo 












uruwn crystals 












man apoiiuum o liyUUl^ppm: 1 .80—1 .90x4H.ni 


23 


30 


H 




2 


)X58-2.78<4H^.14-3.22(2H.m).4.78-4.91<2 
H,m),7.88(1H.t^=85Hz).7.72(1H.tJ=ejHz)3.1 
3(1rU).6\22(2H,d.J=8.SHz) 


30 










Mass apaotrum m/z^00,302(M* r 3:1) 












pala brown crystals (MeOH) 


33 


31 


Ph 




2 


mp.1»1-192*C 

Bemental anaiysia for C^H^ON, 
Cslcd.*: C. 70.11; H, 5.82; H, 14.87 
Founds: C. 70.00; H, 5.85; N, 14.86 



40 



43 



30 



40 
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Example 


-.: 


Physical properties 
(Recryatallization solvent) 


s 






colorless amorphous solid 

NMR spectrum tf <DMSO-d»)ppnu0.99(3HJ>rsXl. 


10 


32 




32(3HA«),1J8QH t brs)^13(1HJbr»)^.4»(9H t e).4 
.82-4.72(2H.m)J.80-7.87<3H f jn)JJ4-7-82(4H.m) 
3J3(1ridd,^=8.1JHz)3-42(1H.d # J=8Hz) 
IR spectrum V (KBr)om H :1890 


13 






Mess spectrum m/r478,473<M*,3:1) 

Specific rotation 

[a] 0 w : <c=*.1, DMSO) 


20 


33 




colorless crystals (AcOEt) 
mp ,21 5-218*C (decomposition) 
Element*! analysis tor Cj^ClN^ 


23 






CelcdJ: C, 67.03; H. 7.13; N, 11J32 
Founds C, 87.70; H, 7.17; N, 11.23 


30 
33 


34 




colorless crystals (MeOrHao-PrOH) 
mp,185-188% 

Elemental analysis for C^H^dr^O* 
Gated* C. 87.42; H. 8J1; N. 11.85 
Found*: C, 87.31; H. 8.88; N, 11.57 


40 


35 




brown crystals (AoOEt) 
mp.199-200% 

Elemental analysis for C zt K 9 CtN 4 OiS 
CsJcdJfc C, 82J3; H. 5.88; N. 11-27 
Found*: C. 62.74; H. 5.83; N, 11.18 


43 








30 




( 
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Example 


R 1 


Physical properties 
(RecrystaJltzation solvent) 


36 


Mo 


pale brown crystals Gso-PrOH) 
mp ,202-203 "C 

Bemental analysis for 0^01^0, 
CalcdJ: C. 64.40; H, 6J1; N. 13.06 
Found* C, 64.39; H. 7.04; N, 12.95 


37 


n-Bu 


colorless crystals (AcOEtf so-Pr 2 6) 
mp.l 59.5-1 6U5lC 

Elemental analysis for C2 t H M CJN 4 0 2 
CalcdJfc C. 6&30; H. 7.49; N. 11 M 
Found?: C. 68.18; H. 753; N, 11-B2 


38 


a 


colorless orystals (iso-PrOH) 
mp.174-175*C 

Elemental analysis for CnH^Cl^CV 1/4*^0 
Calod.%: C, 67JD5; H, 7J54; K 11.17 
FoundS: C, 67.08; H, 7.47; M. 10.92 


39 


Bn 


colorless orystals (AcOEt-4so-Pr 2 0) 
mp,1 65-188.5*0 

Bemental analysis for CaHaCli^O* 
CalcdJfc C. 88.97; H, 6.59; N, 11.09 
Found*: C, 68J3; K 6.72; N, 10J99 


40 




colorless crystals (AoOEt) 

mp.219-220.5lC (decomposition) 

Elemental analysis for C ao H 2 jC1N 4 0 2 *1/4H]0 
CalcdJL C. 69.08; H, 6.47; N. 10.74 
Found*: C, 09.25; H, 6.41; H, 10.69 
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Example 




Physical properties 
(RecryetaJlizartion solvent) 


41 




colorless crystals (MeOH) 
mp.137~142lC 

Bemetital analysis for CaHaClhVVI/aHjO 
CaJcdA C 9 07.76; H. 6.67; N, 10.90 
Found*: C, 67 M; H. 6.40; K 10.92 


42 


XT 


odorless crystals (MeOH) 
mp f 153J^157°C 

Elemental analysis for C^H^C^O, 
CalodJL C, 66.85; H. 6.38; ft 10.75 
Found* C. 66.84; H. 6-54; M. 10.78 


43 




colorless orystaJs (AcOEt) 
mp.160-16l1C 

Elemental analysis for C ZB H a0 CIFN 4 O s * 1 /8H,0 
CalodJL C. 65.78; H. 5.96; N, 10.96 
Found*: C. 65.57; H. 5.67; N. 10 .94 


44 


JX 


ooleriess fine needles 

CAcOEt-tr-Heptane) 

mp.180-182% 

Elemental analysis for CaH^CtFN^, 
CsJcdJt: C. 66.07; H, 5.04; N, 11.01 
Found* C, 66.10; H. 5.71; N» 11.06 


45 




colorless crystals (AcOCt iao Pr a O) 
mp f 126-129^C 

Elemental analysis for CaH^ClRitOj 
CaJodJfc C, 66,07; H, 5.04; N, 11X11 
Found* C. 66 J)8; H, 5.76; N, 11D1 
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Example 


R 1 


Physical proporti©« 
(Recrystailization solvent) 


5 


46 




colorless crystals Gso-PrOH) 
mp.199J-200 , t 

Elemental analysis for C tt H S7 aF 4 N 4 O t 


10 






CalcdJfc C. 59 .74; H. 4.83; N. 9.95 
Found* C, 59.61; H, 4.89; N, 9.90 








colorless crystals fiao-PrOH) 


13 


47 




mpJ21 83-21 7J5*G 

Elemental analysis for C^H^CIFs^Oj 
GalodS: C, 57J9; H 9 4.51 ; N, 9.64 


20 






Found* C f 57.88; H. 4.58; N, 9.62 








colorless crystals (AcOEt) 






JO 


mp.l 99.5-2005% 


23 


48 


Elemental analysis for C^HjoClNgOx 






CalcdJ: C, 65.91; H, 6.15; N, 14.23 
Found* C. 85.77; H, 5.99; N. 14.25 


30 






colorless prisms 
(AoOEt-rr-Heptane) 


55 


49 




mp, 182-1 83% 

Bemental analysis for C^oCIMaOt 
Caled* C f 85.91; H. 8.15; N, 14.23 
Found* C, 65.95; H» 8.26; N, 1424 


40 


50 




colorless prisms(AcOEt) 
mp.213-214% 

Bemental analysis for 0^8*0^0* 


43 






CaiedJK C, 85-91; H, S.1S; M. 14.23 
Founds C. 65.87; H. 8.20; N, 1423 


30 




Boclj^ 




53 






0$? 



44 
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Example 




PhysioaJ properties 
(Racrystallizatioii solvent) 


51 


XT 


colorless crystals (MeOH) 
mp ,179-188% 

Elemental analysis for C^H„CIN,0,S 
CalcdJL C t 6455; H. 6.19; M, 10.43 
FoundS: C. 6452; H, 6.45; N. 10.37 


52 


XT 


colorless cryatala Gso-PrOH) 
mp ,203-203 

Elemental analysis for C^H^CIFjN^ 
CalodA C. 6231; H. 5.41; M. 10.02 
FbumHfc C, 6224; H v 5.42; N. 0.90 


53 


JX 


colorless crystals (AoOEt) 
fnp.224-225*C 

Elemental analysis for C^HwCI^Ot 
CaJcdJb C f 72J)1; H, 622; N 9 958 
Found*: C, 7252; H, 621; N. 9.02 


54 


XT 


ootorieaa orystala Gao-PrOH) 
inp.197-198«C 

Elemental analysis for C^H»C.N 4 0, 
Calcd* C. 7053; H, 8 55; N. 9.61 
Found*: 0. 8053; H. 858; N. 9J58 


55 


P 


colorless crystals (MeOH) 
1110,196.5-197% 

□omental analysis for OaH^CInUO) 
CalodJk C, 6453; H, 658; H. 11.65 
FoundS: C. 6453; H, 627; N. 11.89 



cw 
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Example 






Physical properties 
(Recryctalfization solvent) 


56 


P 


Mo 


paio yellow crystals Gso-PrOH) 
mp.185.5-186lC 

Elomontai analysis for C^H^O, 
Calcd-S: 0, 70.41; H. 7.00; N f 12.16 
Found* C. 70.32; H, 7.19; N. 12.13 


57 


P 


CI 


colorless crystals (MeOH) 
mp,151.fr-153lC 

□omental analysis for C^CIN^S 
CalcdJfc C. 62.83; H. 5.88; N, 11.27 
Found* C. 82.77; H, 6.01; N, 11 .24 


58 


P 


Me 


pals yoUow orystala Gso-PrOH) 
mp.181.5-182^% 

Elemental analysis for C^H^N^S 
CalcdJL C. 88.04; H, 8.77; N, 11.75 
Found* C f 67.86; H, 6.99; N, 11.63 


55 


P 


a 


colorless orystala (AcOEt) 
119,197-198% 

Elomontai analysis for OnHaClf^OjS 
CalcdJ: C, 60.29; H v 5.67; N, 14.06 
Found* C t 59.98; H, 5.54; N t 13.84 


50 


P 


Mo 


colorless orystala (AoOEt-ieo-Pr x O) 
inp.191-193% 

Eomontal analysis for C^H^OjS 
CalcdJfc C. 65 .38; H, 6.54; N. 14.68 
Found*: C v 65.34; H, 6.53; N, 14.43 
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Exampla 


R» 


Physical properties 
(Recryateilizetion solvent) 


61 




yellow amorphout solid 

NUR spectrum d (COCfJppm: 

1 08-1 ftQ/^u tnl i 40(1H m) 140-1 45 ( 2ftnt ) 

f t.44(9H^).1J2«tJ0(2am)Z55-2.82(2H f ni)^J05(3 

H^)A00MJ0(2H^).4.82(2H.tJ=7.5Hz)J^7-7^0( 

2H > m)7J1(1rUJ=7Hr) f 7.e7-7J1(3H,m),8J4<1H i d. 

J=7^Hz) f 8J24(1H.iU=7^Hz} 

IR spectrum V (KBr)cm _1 :1 692 

Mess spectrum nt/r488(ftr) 


62 


'X 




colorless orystais (AoOEt) 
mp.195-198*C 

Elemental analysis for C xt H lt F 8 H l O I 
CsiodJL- a 82.14: ft 5.21: N. 9.99 
Found!: C. 82J07; H. 5J2S; M. 9.94 


63 




pale yellow orystais (AoOEt) 

np f 199J5~200JrC 

Bementa) analysis for C^Ha^O, 
CalodJL- C 71 J1: H. 7.05: N. 14.85 
Found*; C. 71J37; H. 7.14: N, 14.83 


64 


XT 


oolorissa orystais (M«OH-iso-Pr a O) 
n».177J-176'C 

Bomsntal analysis for C 10 H Ji F,H,O t 
CalodJfc C. 68 JO; H, 6.18; N. 10.40 
FoundS: C. 86J8; H. 6.08; N, 10.37 


65 


HM 


0 


pale brown crystals CAcOEt) 
mp.193-194"C 

Bemantal analysis for C^H^O, 
CalodJk C. 70 M; H. 7.24; H. 15.24 
FoundS: C. 70 J1; H. 7.18; N, 15.21 




47 
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Example 


R« 


R* 


Physical properties 
(Recryatallizatien solvent) 


68 




CI 


colorless crystals (EtOH) 
mpJ»40-241°C(dacoinpo3ition) 
□amental analysis far C 0 H n CIN t O t 
CalcdJl: C. 62.43; H. 8.08; N. 17.47 
Founds: C. 62.48; H, 6.02; N, 17.51 


67 


"P 


Ma 


colorless crystals (EtOH) 
■19,228.5-230% (decomposition) 
Elemental analysis for CW^O, 
CalcdJl: C, 87 JO; H. 7.00; N. 18.25 
Found*: C, 67.72; H» 6.83; N, 1824 


68 


"•p 


Ma 


brown amorphous solid 

NMR spectrum 6 (CDCI^ppm:1.10-120(2H.m),1.4 
8(SH^).1.40-1 .60(3H.m).1 .90-1.98(2H.m)2.60-2.70( 
2H,m),3JH(3H,a)^.88(3H^),4.05-4.15(2H.m).4.74(2 
H.t,J^H2)A30(1H.t,J^JH2)J.52(1H.d.J=i5rb).6. 
88(1 H.a).7.80<1 H.t**=8Vte).7.67(1 H.t«*=8Ha)^.1 6(1 H. 
d^=8Hz).823(1H.d.J=8Hz) 
IR spectrum v (KBr)cm-':1888 
Maaa spectrum m/z:473(M*) 
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Example 


K 


n 


Physical properties 
(Rocrystafllzation advent) 


69 


A 

/ MS 


a 


yellow amorphous solid 

NMR spectrum 0 (CDC^ppm: 

1J)5-1.15(2HMl.44>1^(3H^)J.45(9H^) f 1J3-1J0( 

2H.m)^2(3H^)Z8O-2.70(2H.m)A0O-4.10(2M^iX4.60 

^J5(2H.m)Ji)6(1HA«^Hz).7^1(1H f d.U=5,5Hz) f 7.6 

8-7.75(2H f m) i 8je(1H.d f J=7^te).8^4(iad.J=75H2) 


70 




Cf 


pale yellow crystals (EtOH) 
mp,1 92-1 93^0 

GementaJ analysis for C^Cir^OiS- 5/4H,0 
CalcdJS: C, 60.77; H, 8.33; N. 10.50 
Found*: C, 60.82; H. 6.08; N. 10.17 


71 




Ma 


yellow amorphous solid 

NMR spectrum 8 (CDCt*)ppm: 

tJ)2-1.08(2H,mXl.44(9H,s) ( 1.44-1^0(3H,m)J^0-1J0( 

2H^^1(3H^U6O-2.7O^Hm) f 3iJ5(3H f s) ( 4J)0-4i)5( 

2HM4^9(2HXJ=7JH^J.06(1H.d.^^Hz)J.48(1rid. 

«.5H^7.6f>-7.85C2H,m) t 8^ 

=8Hz) 

IR spectrum l^(KBr}om H :1688 
Mass spectrum m/z490(M*) 


72 




Me 


pale yellow orystals (AcOEt) 
mp.141-142°C 

Elemeritai analysis for CaH^^OjS- 1/4 HjO 
(ModS: C, 8732; H, 7.02; N, 11.31 
Found*: C. 67 M; H, 6i4; M. 1 1 25 



Example 73 

tert-Butyl 4-[2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c]quinolin-1 -yl)-ethyl>1 -piperidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2^3-amlno-2K:hloro^^ulnolylemino)-ethylh1-plperid!necarboxylato 
and 0.44 g of triphoagene in 1 0 ml of 1 ,2-dichloroethane, 0.41 ml of triethy lamina was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dllsopropyl ether to give 0.57 g of colorless 
crystals. Recrystailizatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223'C 



Elemental analysis for 022^701^03 


Calculated % 
Found % 


C, 61.32; 
0, 61.15; 


H, 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 



49 
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Example 74 

tert-Butyl 4-[2-(4-chloro-2-(4-methanesulflnylphenyl)-1 H«imidazo[4,5-c]-quinoiin-1 -yl]ethyl]-1 -piperidinecarboxylate 

5 [0096] To a suspension of 0.63 g of tert-butyl 4-[2K4-ch|oro-2-(4-methytthio-phenyO-1 H-imldazo[4,5-c]quinolin-1 -yl] 
ethyl]-1 -piperidinecarboxylate In 18 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50'C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dichloroethane - methanol (10:1) as an elutlng 
solvent to give 0 47 g of a colorless solid. Recrystalllzation from a mixture of isopropanol and water gave colorless 

10 crystals having the melting point of from 1 83 to 1 86*C. 





Elemental analysis for C^H^CIN^S 


• 1/4H 2 0 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


15 


Found % 


C, 62.33; 


H, 5.90; 


N, 9.91 



Example 75 



tert-Butyl 4-[2-[4-chloro-2-(4-methanesulfonylphenyl)-1 H-imidazo[4,5-c)-qulnolln-1 -yl]ethyl]-1 -piperidinecarboxylate 

20 

[0097] To a solution of 0 40 g of tert-butyl 4-C2-[4-ch|oro-2-(4-methyrmiophenyl)-1H-imidazo[4 f 5 -c]quinolln-1-yl] 
ethyl]-1 -piperidinecarboxylate In 20 ml of 1 ,2-dlchloroethane, 0.40 g of m-chloroperbenzolc acid was added portionwfee 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
10% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
25 rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallizatlon from 
methanol gave colorless crystals having the melting point of from 149 to 156°C. 



Elemental analysis for C^H^dN^S - 1/4H 2 0 


Calculated % 
Found % 


C, 60.72; 
C, 60.72; 


H. 5.89; 
H, 5.81; 


N, 9.77 
N, 9.87 



Example 76 

35 

4-Hydroxy-2-phenyl-1 -f2-(4-piperidyl)ettiyl]-1 H-imidazo[4,5-c]quinoline 

[0098] A solution of 871 mg of 4-chloro-2-phenyM -{2«{4-piperidyl)ethyr]-1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dloxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
40 10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dlchlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals, Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244 # C. 



45 


Elemental analysis for C^H^f^O • 1/4H 2 0 




Calculated % 


C, 73.28; 


H, 6.55; 


N, 14.86 




Found % 


C, 73.32; 


H, 6.45; 


N, 14.77 



50 [0099] In accordance with the method of Example 76. the compounds of Examples 77 through 79 were obtained. 
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Example 


B 




m 


Physical properties 
(Reorystallizstion solvent) 


77 


CI 


B "CX 


2 


colorless crystals (MeOH) 
mp.2 6Jr-280t (decomposition) 
EJementaJ analysis for C^HaCl^O 
CalcdJ: C f 68.48; H. 5J9; N v 13.31 
Found* C, 68.32; H 8.07; N. 13.29 


78 


H 


"-a 


1 


colorless crystals [hydrochloride] 

NMR spectrum 8 (DMSO-d^pm: 

1 56(2H^.J=1 1 .5Hz),1 J4(2H,d, J=1 1.5Hz).2.10-2^ 

5(1H^) f ^79(2H t q < ^=11 J5Hz).3 Jt4(2H.d,J=1 15Hz), 

4J54(2H,d.J=7J5H2)Ji9(1H.t,J=8Hz)J.49(1HJ.J= 

8Hz),750(1 H.t, J^Hz) JJMKlrU. J=8Hz),8.38<1 H.a 

),8J4(1HJ»rs) v 8J5(1HJ»rs) P 11J2(1H v s) 

m spectrum V (KBr) cm" 1 .3544,3228, 1692 

Mass spectrum m/z282(Kr) 


' 9 


H 


-a 


1 


ooloriess crystals [hydrochloride] 
Wirt specxrum o vum%HJ M a^ppm. 
1J5-1J5(4H^n)i00-2.15(1H^i).2J4(2H.q.J=12H 
z)^^0(2H.d.J=12Hz).4.18(2ad.J=5H2).4^1(2Hd. 
J=7.5Hz).7.27(1 H,U=« JHz).7.40-7.80(7H^n).7 .97 
(1H4i.^Hz).8J1(1H^).10.83(1HJ^s).11.58(1lis) 
IR speatrum V (KBr) cm _, :3416,1872 
Mass spectrum m/r372<M*) 



Example 80 

tert-Butyl 4-[2-(4-phenoxy-1H-imidazo[4 l 5-clqulnolln-1 -y1)ethy1]-1 -plperidinecarboxylate 

[01 00] A mixture of 4.46 g of tert-butyl 4-{2-(4-chloro-1 H-Imidazo[4,5-c]quinolin-1 -yl)ethyl]-1 -plperidinecarboxylate, 
1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20"C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eluting solvent to give 3.59 g of a colorless solid. RecrystaWzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5 % C. 



Elemental analysis for C2 a H 32 N 4 0 3 


Calculated % 
Found % 


C, 71.18; 
C, 71.10; 


H, 6.83; 
H.7,10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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Example 




R» 


R* 


Physical properties 
(ReorystaJlization solvent) 


81 


H 




H 


colorieaa crystals (MeOH) 

mp.1 525-1535^ 

ElamantaJ analysis for C 30 H u N 4 0 
CalccL*: C, 77,88; H. 654; N. 12.11 
Found*: C, 78.00; H. 6.29; N. 1245 




u 
n 




n 


colorless crystals (AoOEt-iso-PrjO) 
,0^.187-189.5^ 

Elemental analysts for C 2s H lt N 4 O t 
CsJcd.%: C. 72.44; H. 6.32; N. 1352 
Found*: C, 7255; H. 6.26; N, 13.42 


83 


H 




F 


colorless crystals (CH^-iso-PijO) 
11^.2065-208^ 

□omental analysis for CsHaFI^O,* 1/8^0 
CaJcdA C. 69.07; H. 555; N. 1259 
Found*: C, 69.11; H, 5,74; M 1255 


84 


Ph 




H 


odorless crystals (MoOrHso-Pr 2 0) 
mp^05-2075% 

Elemental analysis for C ll H la N 4 O l -1/2H I 0 
CaJcdA: C. 74.53; H. 6.25; N, 11.21 
Found*: C. 7452; H. 6.37; N 11.10 
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Example 


R< 


R» 


R 6 


Physical properties 
(RecrystaHfaeation solvent) 


85 


H 


'"CX 


F 


odorless crystals (AcOEt-rt-Hexane) 

mp.133^-135.5 , t 

□•mental analysis for C^H^FN^O, 
CaJcdJ.: C. 68.55; H t 6.37; N. 11.42 
Founds C. 68.37: H 6.47; N. 1125 


86 


Ph 




H 


colorieaa crystals Gso-PrOH) 
mp,207-208 < £ 

Elemental analysis for C^HmNjO, 
Gated*: C. 74.43; H, 6.61; N, 1021 
FoundS: C, 74.38; H. 6.68; N, 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum 8 (DMSO-c^ppm: 

f .64-1 .72(4Km) f 2^5-2^8<4H t m) A98(2H,t, J=7 

Hz) f 4JW(2H.t.J=7Hz).725-7J1(3H > ni),7.45-7.4 

9(2H,m) J.53-7.60(2H f m),7.72<1 H,d,J=7Hz) ,8.29 

<1H4,J=7Hr).8.37<1H,a) 

Mass spectrum m/c358(M*) 



Example 88 

tert-Butyl 4-{2-(4«amino-1 H-imidazo[4,5-c]quinolin-1 -yl)ethyl]-1 -plperidinecarboxylate 

[01 02) A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmidazo[4,5-c]-quinolin-1 -yl)ethyl]-1 -plperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as elutlng solvents, and 
washed with dllsopropyl ether to give 1 .88 g of colorless crystals. Recrystalllzatlon from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5 # C. 



Elemental analysis for C^H^NsOj 


Calculated % 
Found % 


C t 66.81; 
C, 66.93; 


H, 7.39; 
H.7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 


R» 


Physical properties 
(Recrystailizstion solvent) 


89 




colorless crystals (EtOH) 

Elemental snetysis for C^H^ 
OdcdX C, 74.77; H. 7.06; N. 18.17 
FoundS: C. 74J7; H. 7.18; N. 18.08 


80 




ooloHess crystals (MeOH) 

mpjftl .5-232£% 

Elemental analysis for C^Hgl^O 
Cated* C, 87.83; H. 8.87; N. 20.78 
Found*: C, 87.48; H. 8.79; N. 20.83 


91 




colorless crystals (EtOH) 
mp,1 88-187^D 

Elemental analysis for G^ti x ,U 9 O t 
Calcdi: C. 85.37; H, 8.88; N, 19.08 
Found%: C. 65J52; H. 8.78: N. 18.83 


92 




paie yeiiow crystals numerate J 

<DMrHso-Pr s O) 

mp.1 95-1 97t (decomposition) 

Elemental analysis for C 1 ,H, f N s -C 4 H,0 4 - 

5/4H,0 

CslodJfc C. 5750; H. 8.12; N, 18.88 
FoundS: C. 5750; H. 853; N, 18.53 



Example 93 

tert-Butyl 4-{2-(4«dimemylarnino-2-phenyl-1 H-imidazo[4,5-c]qulnolln-1 -yi)-ethy1]-1 -piperidinecarboxylate 
[0104] A mixture of 0.89 g of tert-butyl 4^2-(4<hloro-2-phenyMH-lmtoazo[4£^ 

carboxylate and 7 mi of 50% aqueous dtmethylamine solution was stirred in a sealed tube at 80*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with Isopropanol and daaopropyt ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 170.5 to 171 .5*C. 



Elemental analysis for CxfaHzfo 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-|2-[4-(4-methylplperazln-1 -yt)-2-phenyM Mmldazo[4 t 5-c]-qulnolln-1 -yl]ethyl]-1 -plperidlnecarboxylate 
[0105] A mixture of 0.80 g of tert-butyl 4-[2-(4-chlorc-2-phenyl-1H-lmlda^ 

carboxylate and 1 ml of N-methylplperazlne was stirred at 80 # C for 6 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as eluting solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to141°C 



Elemental analysis for C^H^NgOj 


Calculated % 
Found % 


C, 71.45; 
C, 71 23; 


H, 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
io obtained. 



13 
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Example 




Physical properties 
(Reorystallization solvent) 


95 


NHMa 


odorless crystal a Cso-PrOH) 
mp,1 61-182*0 

Elemental analysis for 0*^^0^-1/2^0 
CalcdJk C. 70.42; H. 7.34; N, 14.16 
Found*: C. 70.31; H. 7.23; N. 13.95 


M 


H 


colorless crystals Gso~Pr t O) 
mp.162-182.5*C 

Elemental analysis for dt HwNjOj * 1 /2Hj0 
Caiod.%: C. 71.51; H. 7.38; N. 13.45 
Founds: C. 71.73; H. 7.35; N, 13.09 


97 




colorless needles (MeOH) 
mp.i71-172 c C 

Elemental analysis for 0 n H 41 N f O 2 
CalodJfcC. 73.44; H, 7.66; N, 12.98 
Founds: C. 73.44; H, 7.88; N. 12.93 


98 




colorless crystals Qso-PrOH) 
mp.189-190% 

Elemental analysis for CqH^NsO, 
CaJodJ.: C, 70.95; H, 7JZ6; N, 12*3 
Found*: C, 71.22; H, 7.47; N, 12*4 


99 


NHBn 


pale brown amorphous solid 

NMR spectrum* (CDCJjppm: 

0J9-1.06(2HMl^5-1.40(3H^)J.43(9H^) f 1^1. 

90(2H^)^^2.60(2H^) f 3.95-4i>5(2H^n).4^9(2Ht 

.U=75Hz) f 4.98(2H f d.J=5-5H2) f 8.11(1H f t,J=5-5Hz).7^ 

4-728(1H.m)J.30-7.35(3Hjn)J.48(2H.d.^7^Hz)J. 

5u^7^5(4H.m)J.60-7.65(2H^)J34--7.96(2H t m) 

IR spectrum V (KBr) cm~':3436,1690 

Mass spectrum m/rfeiCM*) 



°6£ 
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Example 


R* 


Physical properties 


100 




pale yellow amorphous solid 

NMR spectrum 6 (COCl,}ppm: 

1J30-1JW(2Hjn).1J0-1J5(1H^i).1J8-1.42(2H.m).1. 

43(9H^),1J3-1J0<2H^)a57(2H.brsU98(2HJ»rs).4 

J1 <2HX J=7 .5Hz).4.99<2H.d, J=8Hz).7.33-7 .35(1 H,m>. 

7J0(2H.d,J=8Hz).751-759(4H4n).7.e4-7.87(2Km).7 

J8-7.8fl(1H^i).7.96-7.97(1H^n)^J3(2H.d.J=«rte) 

IRspeotnim V (KBr) cm"' J428.1892 

Mass spectrum m/E582(M*) 


101 




pale brown amorphous solid 

NMR spectrum <J (CDCI,)ppm: 

0J8-1.08C2H.m) f 1i5-1.4O(3H.m).1.43(9H^).1JO-l. 

85C2H^^0-2.BO(2H^i).3.79(3H^U9O-4J)0(2Hjn 

).4J9(2ri.t^=7.5Hz).4J7(2HA^=5JHz),8i>5(1tibrs) 

.BJ8<2H,d^=85H2).7-31<1H.t.^7JHz).7.40<2H4.«>= 

8^JJ1-7.otK4H.n0.7.eO-7.85ttH.m),7^4<2H.d.J 

=8£Hz) 

IR spectrum V (KBr) cm"' -.3432,1 892 
Mass spectrum m/e591(M*) 


102 




colorless amorphous solid 

NMR spectrum S (DMSO-dJppm: 

0.87(2H.q. J=5Hr),1 .20-1 ^5(3tim).1 J8(9H.s).1.75(2 

H.q,J=7JHz)^.54(2H,t.J=12^H2U.77C2H,d.J=12JH 

i).4.84(2H.t.J=7JHz).8J9(1H.t.«*=8Hz).7J4<2H,tJ s « 
Hz}.7.44(1 H.tJ=7.5Hz).7.5o(1 H.t, J=7.5Hz).7.60-7.67 

(3H,m).7.78-7.82(2Hjn).7.87(1H,d.J=7^Hz).8.18(1H. 
dJ=7.5Ha).8.24<2H.d,J=8Hz),9.D3<1H.s) 
IRspeotrum ? (KBr) cm" 1 2932.1 892 
Mass spectrum m/z547<M*) 



Example 103 

4- Amlno-2-phenyM -{2-{4-plpe ridyf) ethyl]- 1 H-lmldazo^S-clquinoline trifl uoroacetate 
[0107] A mixture of 0.30 g of tert-butyi 412^4-(4^ethoxyber«ylamino)-2i}heny^ 

ethyij-l-piperidlnecarboxylate and 9 ml of trifluoroecetlc add was stirred at 65*C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col* 
lected by filtration, and washed with dltaopropyl ether to give 0.31 g of pale yellow crystals. Recrystalltzation from a 
mixture of ethanoi and Isopropanol gave colorless crystals having the melting point of from 223 to 224*C. 



Elemental analysis for C^H^N, • 2CF3CO2H • H 2 0 


Calculated % 
Found % 


C, 5251; 
C, 52.61; 


H, 4.73; 
H.4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1 -[2-(4-Chloro-2-phenyl-1 H-imidazo (4,5-cJquinolin-l -yl)ethyl]-4-piperidinone 

5 [0108] A mixture of 0.39 g of 1-[2-(4<hloro-2-phenyl-1 H-lmldazp[4,5-c]quinolln-1 -yOethyll-M-ethylenedioxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 

to using ethyl acetate - n-heptane (1 :1 ) as an eluting solvent to give 0.32 g of colorless crystals Recrystallization from 
isopropanol gave colorless needles having the melting point of from 163 to 165*C. 



Elemental analysis for C^h^dN^O 


Calculated % 
Found % 


C, 68.23; 
C, 68 26; 


H, 623; 
H.5.31; 


N, 13.84 
N, 13.78 



Example 105 

20 H2-(4-Chloro-2iDhenyMH-imld^^ oxime 

[0109] A mixture of 0.20 g of 1-[2-(4-chloro-2-phenyM H-imidazo^^-clqulnoiln-l-yOethylH-piperidinone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
23 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallization from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207*C (decomposition). 





Elemental analysis TOTC23H22CIN3O • 


1/2H 2 0 


30 


Calculated % 


C, 64.41; 


H, 5.40; 


N, 16.33 




Found % 


C, 64.75; 


H, 5.32; 


N, 16.09 



Example 1 06 



tert-Butyl 4-£-(2-phenyM H-imidazo[4,5-c]quinolln-1 -yl)ethyl]-1 -piperidinecarboxylate 

[01 10] A suspension of 0.80 g of tert-butyi 4-[2-(4-chloro-2-phenyl-1 H-imidazo-[4,5-c]quinolln-1 -yl)ethyl)-1 -piperidi- 
necarboxyiate and 0.30 g of 5% palladium on carbon in 80 ml of methanol was catalytically hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with dlisopropyl ether to give 0.49 g of pale yellow crystals. Recrystallization 
from dlisopropyl ether gave colorless crystals having the melting point of from 138 to 139"C. 



43 


Elemental analysia for Cjja^N^ 




Calculated % 


C, 73.66; 


H, 7.06; 


N, 12.27 




Found % 


C, 73.46; 


H, 7.21; 


N, 12.17 



[01 1 1 ] In accordance with the method of Example 1 06, the compounds of Examples 1 07 through 1 09 were obtained. 
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Example 




m 


Physical properties 
(Recrystallization solvent) 


5 








colorless crystals [hydrochloride] 
(MeOH) 




107 


-a 


1 


mp.258-261% (decomposition) 
Elemental analysis for 


10 






C^iHhN^HCJ-HsO 
CalcdJS: C, 53.79; H. 6.21; N, 15.68 
FoundS: C. 53.49; H, 6.14; N, 15.67 










colorless crystals [hydrochloride] 


13 




-a 




(MeOH-CICHiCHtC!) 
mp.220-233% (decomposition) 




108 


2 


Elemental analysis for 
C„H tf rV2HCt-1/2H 1 0 


20 








CJlcd.%: C, 58.38; a 6.40; N. 15.46 
FoundS: C, 56.36; H. 6.18; N. 15 35 










colorless crystals [hydrochloride] 










(MeOrHso-Pr,0) 


23 


109 




2 


mp.225-238% (decomposition) 
Elemental analysis for 
C 2t H M N 4 -2HCI-1/8H 2 0 
CsiodJl: C v 61.27; H» 7.41; N t 13.61 


30 








FoundS: C. 61J03; H. 7.44; N. 1350 



Example 110 

33 4-Chloro-2-phenyl-H2-(4-plper!dyl)ethyl]-1 H-lmldazo[4,5-c]qulnoilne hydrochloride and f umarate 
[0112] A mixture of 3.64 g of 4<hloro-2i)henyl-H2^N-trtphen^ 

line, 30 ml of methanol and 1 0 ml of trif luoroacetlc acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pate brown 
40 crystals (trtf luoroacetate) . The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1.74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride in a conventional 
method. Recrystallization from methanol gave colorless crystals having the melting point of from 257 to 265*C (de- 
composition). In the same manner, f umarate was prepared In a conventional method. Recrystallization from methanol 
gave colorless crystals having the melting point of from 1 85.5 to 1 86.5°C (decomposition) . 

Hydrochloride: 



so [0113] 





Elemental analysla for C^H^CIN* • HCI ■ KjO 




Calculated % 


C, 62.02; 


H, 5.88; 


N, 12.58 


33 


Found % 


C, 62.08; 


H.5.77; 


N, 12.60 
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Fumarate: 
[0114] 



Elemental analysis for C^H^ 


CIN 4 • C 4 H 4 0 4 . H 2 0 


Calculated % 
Found % 


C, 61.77; 
C. 62.04; 


H, 5.57; 
H,5.40; 


N, 10.67 
N, 10.70 



Example 111 

4-Phenoxy-1 -[2-{4-piperidyl)ethyl]-1 H-imldazo[4,5-c]quinoline trifluoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmldazo[4,5-c]-quinolln-1 -yl)ethy1]-1 -plperidlnecarbox- 
ylate in 10 ml of methylene chloride, 1 ml of trtfluoroacetlc acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and dlisopropyl ether to give 0.36 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and ethanol gave colorless crystals having the melting point of from 211 to 21 6°C. 



Elemental analysis for C^r^r^O v CF 3 C0 2 H • l/SHgO 


Calculated % 
Found % 


C ( 61.44; 
C, 61.26; 


H,5.21; 
H, 5.05; 


N, 11.46 
N, 11.47 



Example 112 

4-Chioro-2-phenyl-1 -(2-(1 -piperazlnyl)ethyi]-1 H-imidazo[4,5<]qulnollne methanesulfonate 

[01 16] To a solution of 1 20 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1 H-imidazo-[4,5-c]quinolin- 1 -yl)ethy Q-1 -piperazi- 
necarboxylate in 12 ml of 1 ,2-dichloroethane, 1 .2 ml of methanesulfonlc acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 .24 g of colorless crystals. Recrystalllzation from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for C^H^ClNg • 2CH 3 SO a H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-H2-(4.plper1dy0ethyn-1 H-lmldazo[4,5-c]qulnoUne hydrochloride 

[0117] A mixture of 1 .57 g of tert-butyl 4-[2-(4-amlno-1 H-lmidazo[4,5-c]quinolln-1 -yQethylH iDlperidlnecarboxytate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as elutlng solvents, and washed with diisopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystalifcation from ethanol gave colorless 
crystals having the melting point of from 243 to 244 # C (decomposition). 



Elemental analysis for C^H^ • HCI • 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 8.88; 
H, 8.83; 


IM, 20.28 
N, 20.30 



[0118] In accordance with the methods of Examples 110 through 113, the compounds of Examples 114through 186 
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were obtained. 



5 



10 






Example 


R1 


B 


m 


Physical properties (Becrystallization solvent) 


13 


114 


Ph 


H 


0 


colorless crystals (CICHgCHgCI-AcOEt) 
mp ,253-256*C (decomposition) 
Elemental analysis forC 21 H 1d CiN 4 
Calcd.%: C, 69.51 ; H, 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 
& 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286 0 C (decomposition) 
Elemental analysis for C 18 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5,08; N, 14,85 


30 


116 


Ph 


H 


1 


colorless crystals [Tumaraiej(Meon) 
mp ,268-271 .5*C (decomposition) 
Elemental analysis for 
CjgHj^lN^I^H^-a^HjO 
Calcd.%: C, B2.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp ,258-267' C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H. 5.74; N, 15.95 
Found%: C, 57.88; H f 5.48; N, 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5 # C 

Elemental analysis for 

C 17 H 18 Cl2N 4 -CF 3 C02H-1/4H20 

Calcd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 46.76; H, 4.34; N, 11.89 
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Example 


R1 


R2 


m 


Physical properties (Recrystalllzation solvent) 




119 


OH 


CI 


2 


pale brown crystals (CICHfeC^CI-MeOH) 

mp,24O-245 0 C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-iy2H 2 0 

Calcd.%: C, 60 09; H, 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 




120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp,201-202 a C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H.5/4H 2 0 
Cated.%: C, 51.62; H, 5.31; N, 12.04 
Found%: C, 51.82; H, 5.12; N, 12 22 




121 




CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp l 233-235 t C 

Elemental analysis for 

C 18 H 1fl CIF 3 N 4 -CF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N t 11.28 

Found%: C, 48.31; H, 3.88; N, 11.21 




122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 
mp,1 91.5-192.5*C 
Elemental analysis for 

C 23 H 24 N 4- 2HC, - H 2° 

Cated.%: C, 81.74; H, 8.31; N, 12.52 
Found%: C, 61.69; H f 6.51; N t 12.44 




123 


Ph 


CI 


3 


colorless fine needles[trif!uoroacetate] 
(EtOH) 

mp,280-263°C (decomposition) 
Eiemental analysis for 

C 24 H 2S C,N 4- CF 3 C0 2H 

Cated.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N, 10.80 
















Example 




B 


W 


Physteal properties (Recrystalllzation solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride](EtOH) 

mp,1 99-201 # C 

Elemental analysis for 

C2 4 H 26 N 4 -HC|.7/2H 2 0 

Cated.%: C, 61 .33; H, 7.29; N, 11 .92 

Found%: C, 61.21; H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (RecrystallUation solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

CggHajClaNvCFaCOjH 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetate] 
(MeOH) 

mp,255-262*C (decomposition) 
Elemental analysis for C^H^CIrV CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5 03; N, 1 0.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170-C 

Elernental analysis for C^H^CIN^O-l/SHjO 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [trrfluoroacetate](MeOH) 
mp,260*268 # C (decomposition) 
Elemental analysis for C^H^CINs-CFaCOjH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 
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Example 




R 1 


Physical properties 
(RecrystaJIizatiort solvent) 


129 


CI 


a 

H 


colorless prisms (MeOH) 
mp.191-193t; 

Elemental analysis for C n H n CIN 4 
CalcdJl* C. 70 67' H 5_93- N 14.33 
FoundX: C, 70.70; H, 6.08; N. 14.26 


130 


CI 




colorless crystals (AcOEt) 
mp,156.5-157.5% 
Elemental analysis for C a H a aN 4 
CalcdJX: C. 70.67; H. 5.93; N. 14.33 
I Found* C, 70.64; H. 5J2; N. 14.21 


131 


CI 




colorloss crystals (EtOH) 
mp.189-171 - C 

Pamontal analysis for C^M^Cl^O 
CalcdA C, 67.26; H, 5.39; N, 14:26 
FoundX: C, 67.31; H. 5.55; M, 14J32 


132 


CI 




colorless crystals [trrfluoroaoctate] 
(Iso-PrOH) 

mp, 1 56-1 63% (decomposition) 
Elemental analysis for 
C„H 14 CIM,-2CF a CO t H-3/2H,0 
CaicdJ: C, 49.06; H. 4.42; N, 10.60 
FoundX: C, 40D4; H. 4.41; N, 10.73 


133 


Mo 




pale brown crystais (AcOEt) 
mp,8*-89t; 

Elemental analysis for C^H^N^-r^O 
CalcdJfc C, 71.44; H. 7.24; N. 17.36 
Found*: C f 71.25; H, 7.23; N, 17.03 
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Example 




Physical properties 
(RecrystaJlization solvent) 


134 


"ox 


colorl«aa fine neodleslfumarateJiEtOH; 

mpJ261 -272*C (decomposition) 

Elemental analysis for 

CaHn CIN 4 - 1 /2C4H4O4 • 5/28,0 
CaJcd.%: C, 60.05; H. 5.88; N. 11.67 
Found%: C, 60.07; H, 5.89; N. 11.60 

Specific rotation 

r*i at. — 10 n" (~.—t\ 1 nucn\ 
L«Jo - iZ-U \c=u.i, umou; 


135 


ox ' 


colorless crystals [trifluoroacetato] 
(EtOH) 

mpJZ 1 5-221 ^0 (decomposition) 

Elemental anslysls for 

CnHnCJNrCFsCOtH 
Calcd.%: C. 59.00; H. 5.55; N, 1 1.01 
FoundS: C v 58.85; H. 5.63; N. 11.05 


138 




palo brown crystals [trrfluoroacatato] 

(MoOrHso-PrOH) 

mp ,225-232^0 (decomposition) 

Elemental analysis for 

CaHadlVCFsCOiH 
CaicdJL C, 58.24; H, 5.29; N, 11-32 
FoumflL G 5BD9- rL 5.29* N 1 1 32 


137 




t 


pale brown crystals [trrfluoro acetate] 
(EtOH) 

mp.224-224.5t; 
Elemental analysis for 
CnHnClr^S-CFjCOjH-a/^HjO 
CalcdJL C, 51 .35; H, 4.88; N. 10.41 
Founds: C. 51.85: H, 4.32: N. 10.18 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


138 


n-Bu 


colorless orystais (AoOEt) 
119.130-131% 

Elements} analysis for C X1 H Z7 CIN4 
CalcdA: C, 68D0; H, 7M; N. 15.10 
Found*: C. 87.76; H. 7.59; N, 14.96 


138 


JO 


colorless crystals [trifluoroacetate](EtOH) 

mp.13*-139Jr , C 

Elemental analysis for 

CaHaCIN^-S^CFaCOtH-HtO 
Calcd.%: C. 53.29; H. 5.59; N v 9.56 
FpundS: G. 53-23; H, 5.33; N, 9.56 


140 


Bn 


paJe brown crystals (AoOEtHso-Pr x O) 

mp f 230f-234°C (decomposition) 

Elemental analysis for 0,^011^-1/41^0 
CaicdA C. 70.40; H, 628; N, 13.68 
Found* C. 70.41; H, 827: M, 13.54 


141 


^J0 


pale yellow crystals [methanesurrbnate] 
(MeOH) 

mp,1 96-207 <1 C (decomposition) 

Elemental analysis for 

CttHnClf^-ZCHjSOjH-HjO 
CaJcd.*; C, 51.71; h\ 5.62; N, 8.93 
Found*: C, 51.59; H, 5.42; N. 8.87 
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Example 


R 1 


Physical properties 
(Recrystsilization solvent) 


142. 


XT 


colorless crystals [fumarsts](MeOH) 
mp ,224-229^ (decomposition) 
Elemental analysis for 

Calcd.Sk C, 62.39; H. 530; N, 1039 
Found!: C, 62.46; H, 531; M, 10.42 


143 


XT 


colorless crystals [fumarate](EtOH) 
mp,21 33-21 6% (decomposition) 
Elemental analysis for 
C^HaCJ N 4 0 • C4H4O4 • 1/4H,0 
CelcdJt: C. 62.10; H, 5.49; N, 10 35 
Founds C. 6134; H. 5.45; K 10.30 


144 


XT 


colorless crystals [trffluoroacetate] 

(MaOrHso-Pr,0) 

mp .253-257% (decomposition) 

Elemental analysis for 

CuHnCINiS- CFjCOjH- 1/2H,0 
CalodJk C, 55.76; a 436; N. 10.00 
FoundS: C. 5537; K 4.59; N, 9.99 


145 


T 


colorless crystals [trifluoro«cetate](EtOH) 

rap ,21 8-225% (decomposition) 

Elemental analysis for 

e^l^aN 4 OS-CF a CO s H 
CeJodJL a 55j07; H. 4.62; N. 9.68 
Found*: C, 5431; H, 4.69; N, 9,77 


1<* 




colorless crystals [trinuoroacetate](MeOH) 

mpJ270-277^C (decomposition) 

Elemental analysts for 

GmHssCI^O^-CFsCOsH 
CalcdJfc C, 5336; H, 4.49; N, 931 
Found*: C, 5331; H, 430; N f 932 
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Example 




Physical properties 
(Recrystallization solvent) 


147 




colorless crystals [njmarate](EtOH) 

mp, 1 92-1 98 1 ( decomposition) 

Elemental analysis for CaHaCtRV C^CVHjO 

Calcd.%: C. 5972; H, 520; N. 10.32 

Found%: C, 59.81; H. 5.07; N. 10.33 


148 


XX 


colorless crystals [fumarate](MeOHHso~PrOH) 

mp.1 84-1 87% (decomposition) 

Elemental analysis for C^H^Cin^ • C 4 H 4 0 4 • H*0 

CalcdJL* C, 59.72; H. 5.20; N. 10.32 

Founds C, 80.00; H. 4.91; N, 10.34 


149 


XX 


colorless crystals [fumarata](MeOH) 

mpj204-209% (decomposition) 

Elemental analysis for Cx^CIFN^C^CVHjO \ 

CaJcdJfc: C. 59.72; H. 520; N, 1022 

Found*: C, 5953; H. 4.92; N. 10.41 


150 


p 


colorless crystals [trifluoroac«t&te](EtOH) 

mp ,260-203% (decomposition) 

Elemental analysis for 0^ , CIF 4 M, • CF,C0 2 H « HjO 

CalcdJi: C, 50.47; H, 3.73; N, 9.42 

FouiuR: C, oD.3o; H, 3.53; M, 9.51 


151 


if 


coloiiess crystals [trifluoroacetate](MeOH) 

mp ,259-261 % (decomposition) 

Elemental analysis for CnH 1t CIF s N4-CF s CO s H 

Calcd*: G, 50.48; H, 322; N, 9.42 

Found* C, 5028; H, 328; N, 9.48 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


152 


JO 


colorless crystals [methanesulfbnata] 

(EtOH) 

mp,1 95-202% (decomposition) 
Borne rrtaJ analysis for 
CnHaCINg-CHjSOjH-S^HjO 
Calcd.* C f 54.11; H. 5.63; N. 13.72 
Found* C. 54.13; H, 5.45; N, 13.63 


153 


JO 


colorless crystals [furnarate](MoOH-EtOH) 

mp.1 81-1 66.5% (decomposition) 

Bemental analysis for 

CaH a ClrV CM'^O 
CalcdJ: C. 59.37; H, 5J7: N. 13.31 
FoundS: C. 59.37; H 9 5.1 1; N. 13.37 


154 


JO 


pale yellow fine needles [trifluoro acetate] 
(EtOH) 

mp,1 97.5-204% (deoompoaition) 

Elemental analysis for 

CsHaClrV CF.COjH- 1/4H,0 
CaJodJt C. 56.47; H. 4.84; N, 13.72 
Found*: C. 56.45; H. 458; N. 13.72 


155 




colorless crystaJa [trffluoroacetato](EtOH) 

mp.250-255% (decomposition) 

Elemental analysis for C w H t7 aN 4 - CF,CO,H 
CeicdJL C. 64JW; H. 4J8; N. 9.64 
Found* C. 83J1; H. 4.92; N. 9.83 


156 


XT 


colorless crystals [trifluoro acetate] (EtOH) 

mp.1 44.5-145.5% 

Elemental analysis for 

CnHnCllUO- CF s CO s H -3/2HtO 
CaJodA C, 59.66; H. 5.01; N. 8.98 
Found* C, 59.44; H. 4.71; N. 9D4 
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Example 


R' 


Physical properties 
(Recrystallization solvent) 


157 


XT 


pale green crystals[trifluoroecetate](EtOH) 

mp.174-175 a C 

Elemental analysis for 

C^HnCIFjfcV CF,CO s H -5/4H.O 
Calcd5: C, 52.44; H. 4.32; N. 9.41 
Foum«: C, 52.54; H, 4.19; N, 9.53 


158 


P 


colorless crystals [trffluoroacetata](MoOH) 

mp.231-241 % (decomposition) 

Elemental analysis for 

Cp^a^O - CF,CO,H - 1 /2H,0 
Calcd.%: C. 54.82; H. 4.60; N. 11.12 
FoundS: C. 54.73; H. 4.42; N, 11.21 


159 


P 


colorless (crystals [trifluoroacetate](EtOH) 

mp.258-261 *C (decompoeition) 

B omental analysis for 

C^CU^S- CF,CO,H- 1/4H,0 
CaJcdJL C, 53.59; H, 4.40; N, 10.97 
Fount* C. 5353; H. 433; N. 10 JO 


180 


"P 


colorless crystals [trrRuoroacetate](MeOH) 

mp.270-273 1 (decomposition) 

Elemental analysis tor 

C I0 H s1 CiH t -CF a CO t H- 1/2H»0 
CalcdJfc C, 52.44; H. 4.60; N. 16.68 
Found* C. 52.15; H, 4.74; N, 18.95 


161 


P 


pale brown crystals [trffluoroaoetate] 

(EtOrf-EttO) 

mp^O3-203.5°C 

Elemental analysis for CnH^CINsS-CFjCOxH 
CalcdJfc C, 51.81; H. 4.13; N v 13.68 
Found* C. 51.48; H. 4.22; N. 1352 
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Example 


R 1 


Physical properties 
(He crystallization aoivonxj 


5 


162 


XX 


pale yellow cryataia Diydrochloride]Qso-PrOH) 

mp.245-246% (decomposition) 

Elemental analysis for C t4 H tt FN 4 -2HCI- 3/4^0 
Calcd.X: 0, 60.70; H. 6.05; N, 11.80 
Found!: C, 60.81; H. 5.83; N. 11.72 


10 






coloriess crystals [hydrochlonde](EtOH) 


13 


163 


P 

i 

F 


NMR spectrum 6 

(DMSO-dgOppm:! .30-1 .40(2H r m).1 55-1 .70(1 H,m).1 .70 
-1.8O(4H.mU.65-2J0(2H^.lO-3^5(2H,m)^.17(3H 
,s),4.73(2H,t, J=7 .5Hz),7 Jml Ht t «P75m; t 8.04l 1 H ^J= 
7JH2)^.5^8.85(2H.m)^J4(1rU>rs)3.08(1H l brs) 








psie brown crystals (AoOEt) 


20 






mp.176 L 177.5 € C 


164 


XJ 


Elemental analysts for CgHuN, 
CaJcdJ: C. 74.36; H, 8.78; N, 18.85 
Fouiutt: C. 74.09; H, 8 JO; M, 18.88 


23 


165 




odorless crystals [hydrochloride] 

(MeOhHso-PrOH) 

mp»>300*C 

Elemental analysis for <^H»F a .V2HCI-1/2H,0 


30 






r.mi^A c 57 70: H. 5.42: N. 10.77 






Found*: 0. 67.72; H. 5.12; N, 10.79 


35 


166 


P 


pale yellow crystal* Qso-PrOH) 
mp.1«6-1o7*C 

Bemantal analysis for (W^O-iyD 
CalodJb C. 8932; H. 6.92; N. 14.80 
1 Found*: C, 8953; H. 8.97; ft 14.59 



40 



55 
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Example 




Physical properties 


167 


"P 


colorless orystais [hydrochloride] 
(EtOH) 

inp^ia-219°C 

Elemental analysis for C,,H„N,-3HCI 
Calcd.%: C. 53.68; H. 5.79; N. 17 .89 
Found*: C, 53.63; H. 8J01 ; N. 17.89 


168 




p«w yviiow crystals i/iynrocnionooj 
(MeOH) 

mp .293-2 98°C (decomposition) 
Elemental analysis for 

CalodJ: C, 53.84; H t 5.81; N # 14.95 
FoundS: C t 5359; H, 5.71; N, 14.82 


169 


P 


paie yeuow orysxais Inyo* ocnionosj 
(EtOH) 

mp,196-199°C 

Elemental analysla for 

CaH^S-lHa-SH^O 
Celod.%: C, 52.48; H. 6.41; N, 11.13 
FeundS: C. 52.44; H. 6.66; N, 11.13 


170 


P. 


Ka | A - - — M — AaKss^baslA aNsVssMstssssIsi ■^als— fc^ afc - ■ 

paio ysuow orystais LtrmuoroacetateJ 
(EtOH) 

tnp.228-229 fl C 

Elemental analysis for 

C^Ha^S^^CF^OxH- 1/2H,0 
Calod.%: C. 54.73; H. 5.03; N, 9.82 
Found*: C, 54.46; H. 4.91; N, 10.00 


171 


P 


pale yellow crystals [hydrochloride] 
(EtOH) 

mpjt74^277% (decomposition) 

□omental analysis for 

G B H st N 4 S-2HCI-5/4H t O 
CaJcd.%: C, 56JB4; H. 6,33; N, 11J53 
Found*: C, 56.79; H. 8.11; N. 1151 
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Examplo 


R 1 


R* 


Physical properties 
(RecrystalRzation solvent) 


172 




CI 


oolortess crystals [trffiuoro acetate] 
(EtOH) 

mp,189-190"C 

Elemental analysis for 

CaHnCIN^-a/ZCF.COjH 
Caicd2: C, 5129; H, 4.24; N, 9.63 
FoundS: C. 5124; H. 4.29; N, 9.65 


173 




a 


oelorleea erystala [trifluoroacetata] 
(EtOH) 

mp,l94-195*C 

Elemental analysis for 

C s H a CIN 4 S-5/4CF a CO t H 
CalodA: C, 53.16; H v 4.42; N, 10.12 
Found!: C. 53.18; H, 429; N, 1029 


174 


■p. 


Me 


pale brown crystals [hydrochloride] 
(EtOH) 

mp.245.5-246.5X 

Elemental analysis for 

C B H M N l -2HCI-3/2H s O 
CalodJL- C, 5722; H, 628; N, 15.24 
FoundS: C 57.65; H. 6.33; N, 15.23 


175 




Ma 


pale brown crystals [hydrochloride] 
(EtOH) 

mpJtt4»225lC 

Elemental analysis for 

CssHhNi " 2 HCt a 5/2 HjO 
CalodJfc C, 58.21; H, 8.97; H 14.25 
FoundS: C. 5525; H. 6.70; N, 14.23 


17B 


H 




aolorlesa prisrna[trrfluoroecetsta] 

(Et0rHso-Pr 2 0) 

mp.1 892-1 9221C 

Bemental analysis for 

CaHnFN^-CFjCOjH 
CalccLS: C, 5922; H, 420; N. 11.11 
FoundS: C. 59.41: H. 429: M. 11.18 
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Example 




Physical properties 
(RacrystaJlization solvent) 


177 


OPh 


colon o es crystals Ltnniio rosea vscbj 
(EtOH) 

mp.214.5-215.5lC 
Elemental analysis for 
CaH^O • CF,C0,H- 1 /2H,0 

r>*j«*4 «• Cl AS Id- H Ofl* M & SO 
OaQd.*. \J t 0O.I% n t y.£«, w, w.ov 

Found*: C. 65.40; H. 5J>7; N. 9.85 


178 


NHPh 


cotorlosa crystals (MeOrHso-PrOH) 
mp.191-194°C 

Ba mental analysis for C„H„Nj 
CatodJk C. 7732; H, SJ53; N. 15.65 
FoundX: C. 77.78; H. 6.69; N, 15j58 


179 


NHMe 


pale yellow crystals uiyarocnionooj 

Gao-PrOH) 

mp,209-210°C 

Elamantal analysis for 

CuHoMj-ZHCI^^HjO 
CsiodJl: C, 58.83; H. 6.69; N. 1429 
Found%: C. 58.88; H. 6.51; N. 14.13 


180 


NMa, 


Goloness crystals Uiydroenionaej 
(MeOH) 

tnp,20&-206.5*C 

Elemental analysis for 

C^lV2HCI-5/2H,0 
Cslod.* C. 58.02; H. 7.01; M, 1353 
FowdS: C. 58.01; H, 7.02; N. 13.50 


181 


H 


ooiOfloss crystals uiyorocniwriuoj 
(EtOH) 

■1*210-212% 

Elemental analysis for 

CbH^Nh^HCI-HjO 
Cled.%: C, 62.15; H, 6.62; M, 13.94 
Found* C. 61.99; H. 6.44; N. 13.85 


X 


w 

ctii 
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Example 




Physical properties 
(Reeryetalltzation solvent) 


182 


NHBn 


colorless crystals [hydrochloride] 

Gso-PrOH) 

mp.244-245 < fc 

Elemental analysts for 

CalcdJ: C. 85.79; H. 8.35; N. 12.78 
Found*: C. 65.81; H. 8.13; N. 12.68 


183 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp.180-193% 
Elemental analysis for 
CaHttfVSHCI^HtO 
1 Calod.fc C. 57.29; H. 8.13; N. 13.82 
Found* C. 57.46; H. 5 .98; N, 13.77 


184 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp r 231^-232t 

Elemental analysis for 

C B H t4 N,-3HCI-3/4H l O 
CaJed-S: C. 58.23; H. 6.72; N. 1455 
FoundS: C. 56.12; H. 6.93; N. 14.48 


189 




colorless needles [hydrochloride] 
CEtOH) 

mp.187-189% 

Elemental analysis for 

C - H M N l -2HCI-3/4H l O 
CalcdJL C. 63.93; H. 9.99; N. 13.31 
FoundS: C. 64.05; H. 6.93; N. 13.32 


188 




colorless crystals [hydrochloride] 

(EtOmso-PrOH) 

mp,194-195°C 

□omental analysis for 

C Z7 H n N,0-2Ha-3/2H s O 
CalodJk C. 59J9; H. 6.70; N. 12.93 
FoundS: C. 59.72; H. 6.64; N. 12.85 



Example 187 

1 -[2-(N-n-ButyM-plperidyl)ethyi]-4-chloro-1 H-lmidazo[4,5-c]qulnollne hydrochloride 

[0119] To a suspension of 1 .20 g of 4-chloro-H2-(4-piperidy0ethyl)-1 H-imidazo-(4,5-c]quinoline trifluoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethytformamlde. 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystallization from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 1 44 to 1 58°C. 



Elemental analysis for C 21 H 27 CIN 4 . 2HCI . Itet-yD 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



Example 188 

1 -[2-(N-AcetyM-piperidyl)ethyll-4H:hloro-1 H-imldazo[4,5-c]quinoline 

15 [0120] To a solution of 0.60 g of 4-chloro-1 {2-(4-piperidyl)ethyl]-1 H-imidazo-{4,5-clquinoIine trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and diisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystalllzation from a mixture of methylene chloride and diisopropyl ether gave colorless crystals having the melting 

20 point of from 1 83 to 1 86.5 # C. 





Elemental analysis for C 19 H 21 CIN 4 0 




Calculated % 


C, 63.95; 


H, 5 93; 


N, 15.70 


25 


Found % 


C, 63.81; 


H, 5.87; 


N, 15.81 



[0121] tn accordance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 - 
were obtained. 



35 
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Example 


it 


D 
D 


R 1 


m 


Physical properties 
(Recrystaflizstion solvent) 


3 












oolorless crystals Gso-PrOH) 




189 




H 


XX 


2 


mp.i87-188^C j 
Elemental analysts for C24HZ3CIN4 












CaicdJ: C. 71.19; H, 6.22; N. 13.84 


10 












Found* C, 71 M; H, 6.18; M. 13.58 












• 


oolorless crystals (hydrochloride] 














CEtOH) 


13 


190 


H 


• CI 


-a. 


2 


mp.236-246% (decomposition) 
Elemental analysis for 












^Hm^-HCI-I^O 
CalcdJ: C, 60.01; H. 5.35; M, 11.66 
Found* C. 60.01; H. 5.62; N, 11.67 


20 










i 


colorless crystals [hydrochloride] 
(EtOH) 




191 


H 


H 


XX 


1 


mp,248-25TC (decomposition) 
□omental analysis for 


23 










CnHaClrVHCI- 1/41^0 
Calod* C, 63.96; H. 5.72; N, 12^7 
Found!: C, 63 .98; H. 5 JO; N, 12.93 














oolorless crystals (CrljCtj-rso-PrjO) 


30 


192 


Ph 


H 


XX 


2 


mp,1543-160lC 
□omental analysis for 
C a rl H CtM4a-1/6H t O 
CalcdJfc C. 60.00; H, 5.85; N, 12 Ml 


33 












FoundS: C. 68.78; ri 5.78; N. 12.71 



40 
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Example 




m 


Physical properties 
(Recrystallization solvent} 


5 








colorless crystals [hydrochloride] 
<MeOHHso-Pr 2 0) 




193 




1 


mp f 289-280t (decomposition) 
Elemental analysis for 


10 








C ss H t4 N 4 -2HCI-3/4H s O 
CalcdJ: C. 62.37; H. 6J26; N, 12.65 
Found*: C. 62-36; H, 6.45; N. 12.80 










colorless crystals [hydrochloride] 


13 








(MeOH-tso-Pr 2 0) 




194 


"Ok 


2 


mp v 1 50-1 58*fc (decomposition) 
Elemental analysis for 
C l4 H li N 4 -2HCI-1/2H l O 


20 








Calcd.%: C, 63.71; H, 6.48; N ff 12.38 
Found* C. 63.90; H. 6.68; N. 12.11 



Example 195 

23 

4-Chloro-1 -[2-[N-(4-fluorophenylsurf onyl)-4-piperidyl]ethyl>1 H-imidazo-{4,5-c]quinollne 

[0122] To a suspension of 0.50 g of 4<hloro-1-[2-(4-pipertdy!)ethyl]-1 H-lmldazo-[4,5-c]qulnollne trlfluoroacetate and 
0.32 g of potassium carbonate in 2 ml of N,N-dimethylformamlde, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 
30 ride In 3 mi of N,N-dimethylformamlde was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 1 0 with 1 0% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystallization from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 1 78.5*C. 

35 



Elemental analysis for C^H^CIFN^OjS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



40 

Example 196 

1 -{2-{N-Methanesulfonyl-4-plperidyr)ethyO-4-phenoxy-1 H-imldazo[4,5-c]-quinollne 

4s [0123] To a solution of 1 .00 g of 4-phenoxy-1 -{2-{4-piper1dyl)ethyl]-1 H-lmldazo-[4,5<]qulnollne trlfluoroacetate and 
0.57 ml of trfetfiylamine in 1 0 ml of methylene chloride, 0.1 6 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 

so ether to give 0.80 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 176*C. 



Elemental analysis for C2 4 H 26 N 4 0 3 S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124] In accordance with the method of Example 196, the compounds of Examples 1 97 through 199 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzation solvent) 


197 


Ta 


coiorle88 crystals (AcOEt-iso-Pr 2 0) 
mp,201 .5-202*0 

Elemental analysis for C30H30N4O3S 
Calcd.%: C, 68.42; H, 5.74; N, 1 0.64 
Found%: C, 68.46; H, 5.83' N, 1 0.53 


198 


Et0 2 C 


colorless crystals (AcOEt-lso-Pr 2 0) 
mp,132-133 # C 

Elemental analysis for C 26 H 28 N 4 0 3 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 6 (CDCyppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H,m),1 .78(2H,brs),2.00(2H,q l J= 7.5Hz),2.81 (2H,brs),4.23(2H, 
brs),4.63(2H,t,J=7.5H2),5.1 3(2H l s) l 7.25(1H,t,J=7Hz),7.30-7.40(5H,m) l 7.39(2H,d,J= 7Hz), 
7.44(2H,t,J=7Hz)J 50(1H,td,J=B.5,1Hz) l 7.57(1H > t d i J*a.5 l 1Hz),7 90(1H,dd l J=8.5,1Hz), 
7.94(1H,s) l 8.04(1H l dd t J=8.5,1Hz) 
IR spectrum v (liq.) cm" 1 : 1698 
Mass spectrum m/z:506(M+) 



Example 200 

4-[2 *(4-Amino-1 H-lmidazo [4,5-c]qulnolin-1 -yl)ethyQ-N-methyM -piperidlne-carbothloamide 

[01 25] A suspension of 0.50 g of 4-amino-1 ~{2-(4-piperidyi)ethyl]*1 H-imldazo[4 ( 5-c]-quinollne and 0.37 g of methyl- 
isothlocyanate in 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 8*C. 



Elemental analysis for C 1 ^i 74 H n S « 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 6.67; 
H, 6.66; 


N, 22.26 
N, 2i.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-{4-Chloro-2-phenyl-1 H-lmldazo[4,5-c]qulnolin-1 -yl)ethyl]-N-methyM -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
Recrystalllzation solvent: methanol 
mp: 215-220°C (decomposition) 
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Elemental analysis for C2 5 H 26 ClN 5 S 


Calculated % 
Found % 


C, 64.71; 
C. 64 80; 


H, 5.85; 
H.5.62; 


N, 15.09 
N, 14.96 



Example 202 

1 -[2 -(1 -Amidino-4-piperidyl)ethyl]-4-chloro-2-phenyl-1 H-1midazo(4,5-c]-quinoline hydrochloride 

[0128] A solution of 0.75 g of 4K:hloro-2-phenyl-H2-(4-plperldyl)ethyll-1H-lmlda2oH:4,5-c]quinollne l 0.40 g of 1H- 
pyrazole-1-carboxyamidine hydrochloride and 0.39 ml of triethylamine In 5 ml of N,N-dimethylfonrnamide was stirred 
at room temperature for 19 hours The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystallization from 
ethanol gave colorless crystals having the melting point of from 270 to 273*C (decomposition). 



Elemental analysis for Ca^CINe . HCI . 1/2H 2 0 


Calculated % 
Found % 


C t 80.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of inhibitory actions against production of TNF- a and IL-10 in human cells will be shown below 

1 . Preparation of blood cells for culture 

[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 ul of Novo-heparin 1000 (Novo-Nordlsk A/S). Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMI-1640 
medium (Nissui Pharmaceutical Co.) containing 2 mM L -glutamine (Life Technologies), 2.5 U/ml penicillin-2.5 ug/mL 
streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x10 8 cells/ 
mL. 

2. Preparation of test compounds 

[0131] Test compounds were dissolved In distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 jiM, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from1fr 10 Mto10- 3 M. 

3. Treatment of cells with medicaments 

[01 32] 1 0 uL of 1 ug/mL llpopolysaccharlde (LPS) was added to a 96-well (flat bottom) plate for cell culture, MIcroTest 
111 ™ tissue culture plate (Becton Dickinson), containing 180 ui. of the PBMCs In the aforementioned medium. After 
30 minutes, 10 uJ. of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and Incubated at 3rC for 16 hours In an atmosphere of 5% C0 2 . 

4. Determination of human TNF-a and human IL-1P 

[0133] An enzyme immunoassay by the sandwich method was performed to determine the human TNF- a and human 
IL-1p In the culture supernatant. The antl-cytokJne antibody (the first-antibody) was diluted and placed in a 96-well 
mterotiter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethylbenzldlne solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 nm of each well was measured by a 
mteroplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software, Softmax™ (Molecular Devices), In comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 

key anti-goat IgG (Chemicon international), and recombinant human IL-tp (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p t the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration ftimot/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


O 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


68 


51 


3 


Example 121 


81 


91 


49 


0 


O 



Table 2: 



Inhibitory action against IL-1 p production in human celts 


Compounds 


Administered concentration Qimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results dearly Indicate that the compounds of the present invention have excellent inhibitory actions 
43 against production of TNF and iL-1 . 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreameiy useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

55 1 . A 1 H-lmidazopyridlne derivative represented by the following general formula or a salt thereof: 
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wherein R 1 represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substituents, 
a cycloalkyt group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxy! group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocycilc or a heterocyclic ring which may be 
substituted with one or more alky! groups, alkoxyi groups, or halogen atoms; R 3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R 3 represents unsubstituted piperidino group, atleast one of R 1 and R 2 is not hydrogen atom. 

A 1 H-imidazopyridlne derivative represented by the following general formula or a salt thereof: 



wherein R 1 represents hydrogen atom, hydroxy) group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxy! group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocycilc or heterocyclic ring which may be sub- 
stituted with one or more alkyl groups, alkoxyi groups, or halogen atoms; m represents an integer of from 0 to 3; 
R 4 represents hydrogen atom, an alkyl group, benzyl group, triphenytmethyl group, an alkanoyl group which may 
be substituted, an alkoxycarbonyt group, benzyloxycarbonyl group, a thlocarbamoyl group which may be substi- 
tuted, an alkanesulfonyl group, a beruenesutfonyl group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thiophene 
ring. 

A medicament which comprises as an active ingredient the 1 H-tmidazopyridlne derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
a cytokine is mediated. 
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